(12) INTERNATIONALllPLlCATlbN PUBUSHEP UNDER THE PATENT COOISRTION TREATY (PCT) 



(19) World Intellectaal Property Organization 
International Bureau 

(43) Intemati nal Publication Date 
13 June 2002 (13;06.2002) 




PCT 



(10) International Publication Number 

WO 02/46193 A2 



(51) iDtemational Patent Classificatton^: C07D 471/04, 
A61K 31/437, A61P 35/00, 31/12 // (C07D 471/04, 
235:00. 221:00) 

(2J) International Application Number: PCr/US0V46704 

(22) International Filing Date: 6 December 2001 (06.12.2001) 

(25) FiUng Language: English 

(2ti) Pnblication Language: 

(30) Priority Data: 



60/254,218 



8 December 2000 (08.12^000) US 



(71) Applicant (for all designated States except US): 3M IN- 
NOVATIVE PROPERTIES COMPANY [US/US]; 3M 
Center, Post Office Box 33427, Saint Paul. MN 55133- 
3427 (US). 

(72) Inventors; and 

(75) Inventors/Applicants {/"or C/5ort(v;: CHARLES, Leslie, 
J. [USAJSl; 787"Lai:scn Lane, Hudson, WI 54016 (US). 
DELLARIA, Josepii, F. [US/US]; 10423 Kilbirnie Road, 
Woodbuiy, MN 55129 (US). GRIESGRABER, George, 
W. [US/US]; 631 Crimson Leaf Court, Eagan. MN 55123 
(US). HEPPNER, PhlUp, D. [US/USJ; 607D Woodduck 
Drive, Woodbuiy. MN 55125 (US). MANSKE, Karl, J* 
[US/US]; 4317 Wentwortb Avenue South, Mnneapolis, 
MN 55409 (US). MICKELSON. John, W. lUSAJS]; 
60887 Valley View Boulevard, Mattawan, MI 49071 (US). 



RICE, Michael, J. [US/US]; 2460 Homestead Avenue 
North, Oakdale, MN 55128 (US). 

(74) Agents: HOWARD, MarySusan et al.; Office of Intellec- 
tual Properly Counsel, Post Office Box 33427, vSaint Paul, 
MN 55133-3427 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AT 
(utility model), AU, AZ, BA, BB, BG, BR, BY, BZ, CA, 
CH, CN, CO, CR, CU, CZ, CZ (uiiHly model), DE; 
(utaity model), DK, DK (utility model), DM, DZ, EC, EE, 
m (utility model), BS, FF, FT (urility model), GB, GD, GE, 
GH, GM, HR. HU, ID, IL, IN. IS, JP, KE, KG, KP, KR, 
KZ, LC LK, LR, LS, LT, LU, LV. MA, MD, MG, MK, 
MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO,RU, 
SD, SB, SG, SI, SK, SK (utilitj' model), SL, TJ, TM, TR, 
TT, TZ, UA, IJG, US, XJ7, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARTPO patent (OH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Euiasianpatent (AM. AZ, BY, KG, KZ. MD, RU. IJ. TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE, rr. LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, a, CM, GA. GN, GQ, GW, MI., MR, 
NE, SN, TD. TG). 

Published: 

without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appeeaing at the begin- 
ning of each regular issue of the PCT Gazette. 



as 
r5 



(54) Title: HETEROCYCUC ETHER SUBSTITUTCD IMDDAZOQUINOLINES 



(57) Abstract: Imidazoquinoline and tetrahydroimidazoquinoline compounds that contain ether and heterocyclyl orheteroaryl func- 
tionality at the 1 -position are u.seful as immune response modifiers. The compounds and compositions of the invention can induce 
the biosynthesis of various cytokines and are useful in the treatment of a variety of conditions including viral diseases and neoplastic 
diseases. 



wo 02/46193 



CT/OSOl/46704 



HeterocycUc Ether Substituted Imldazoqufnolines 

Field of flte Inventiop 
5 This invention relates to iinidazoqunioline compoTmds that have efher and 

heterocycle or histeroaiyl functionaHly at the l-position, and to pharmaceutical 
compositions containing sucli compoimds. A furllier aspect of this invention relates to the 
use of these compounds as immunomodulators^ for inducing cytokine biosynthesis in 
animafs, and in the treatment of diseases^ including viral and neoplastic diseases.. 

10 

Backgroond of the Invention 

The first reliable report on the liy-imidazo[4,5-c]quinoline ring system, Backman 
et al., J. Org. Chem . 15, 1278-1284 (1950) describes the synthesis of l-(6-mefho3cy-8- 
quinolinyl)-2-methyl-L£r-iinidazo[4,5-c]quinoline for possible use as an anti-malarial 

15 agent Subsequently, syntheses of various substituted liy-iniidazo[4,5-c] quinolines were 
reported. For example, Jain et al., J. Med. Chem. 11, pp. 87-92 (1968), synthesized the 
coinpound l~[2-(4-piperidyl)ethyl]-lJy-imidazo[4,5-c]quinoline as a possible 
anticonvulsant and cardiovascular agent Also, Baranov et al., Chem. Abs. 85, 94362 
(1976), have reported several 2-oxoimidazo[4,5-c]quinolanes, and Berenyi et d., L 

20 Heterocyclic Chem. 1 8, 1537-1540 (198 1), have reported certain 2-oxoimidazo[4,5- 
cjquinolines. 

" Certain li?'-imidazo[4,5-c]quinolin-4-amines and 1- and 2-substituted derivatives 
diereof were later found to be useful as antiviral agents, bronchodilators and 
inmiunomodulators. These are described in, inter aliOy U.S. Patent Nos. 4,689,338; 
25 4,698,348; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are 
incorporated herein by reference. 

There continues to be interest in the iinidazoquinoline ring system. Certain IH- 
• imidazo[4,5-c] naphthyridine-4-amines, IH-imidazo [4,5-c] pyridin-4-amines, and IH- 
imidazo[4,5-c] quinolin-4-amines having an ether containing substituent at the 1 position 
30 are known. These are described in U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and 
WO 99/29693. 
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There is a contmumg need for compouads fhat have Ihe ability to modulate Ihe 
immune lesponse, by induction of cytoldne biosynthesis or olher mechan ism s. 

Snminar Y of the Inveption 

5 We have found a new class of conqjounds that are usejEuI in inducing .cytokine 

biosynthesis in animals. Accordingly, this invention provides hnida!so[4> 5-c]quinoline-4- 
amine and tetrahydroimidazo[4, 5-c]quinQBne-4-amine compounds that have an ethear 
containing substituent at the 1-position. The compounds axe described by Bomnlas (T), 
(K), QJJ) and (IV), which are defined in more detail infra. These compounds share the 
10 general structural formula 




wherein X, Ri, R2, and R are as defined herein for each class of compounds having 
15 Fomiulas (I), (II), (HI) and (TV). 

The compounds of Formulas (I), (D), (HI), and (TV) are useful as inmaune 
response modifiers due to their ability to induce cytokine biosynthesis and otherwise 
modulate tiie immune response when administered to animals. This makes the compounds 
useful in the treatment of a variety of conditions such as viral diseases and tumors that are 
20 responsive to such changes in the immune response. 

The invention further provides pharmaceutical compositions containing the 
immune response modifying compounds, and methods of inducing cytokine biosynthesis 
in an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in 
. an animal by administering a compound of Formula (I), (H), (HI), or (TV) to the animal. 
25 In addition, the invention provides methods of synthesizing the compounds of the 

invention and intermediates useful in the synthesis of these compounds. 
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Detaffled Dcacription of the Inventioii 

As mentioned earlier, we have found certain compounds that mauce cytokine 
biosynthesis itnd modify the inmiane response in animals. Such cc^oimds are 
represented by Formulas (I), (D), (m), and (TV), as shown below, 

Imidazoquinoline compounds of the invention, which have ether and heterocyclyl 
or heferowyl functionality at the 1-position are represented by Formula Q): 



NH2 




X-O-Ri 



(0 

10 

wherein: X is -CHR3-, -CHRa-alkyK or-CHRa-alkenyls 
Ri is selected fiom Ifae group consistmg of: 
-heteroaiyl; 
-heterocyclyl; 
15 -lU- heteroaryl; and 

-KiT-heterocyclyl; 
R2 is selected from the groiq) consisting of: 
-hydrogen; 
-alkyl; 

20 -alkenyl; 

-aryl; 

-heteroaiyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
25 -alkyl-Y- alkenyl; 

-alfcyl-Y-aiyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consistmg of: 
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-OE; 
-halogei^ 
-N(R3)2; 
-CO-N(R3)2; 

5 -^O-Cwoalkyl; 

-CO-OCMoalSyl; 

' "N3; 
-aiyj; 

-heteroatyl; 

10 -heterocyclyl; 

-CO-aiyl; and 
-CO-heteroaiyl; 

R4 is alkyl or aDcenyl, which may be inteirupted by one or more -O- 
15 groups; 

each R3 is independently H or Cmo alkyl; 
each Y is independently -O- or -S(0)(>.2-; 
nis0to4;and 

each R present is independently selected from the group consisting of Cj.^o 
20 alkyl, Cmo allcoxy, hydroxy, halogen and trifluoromethyl; 

or a phaimaceutically acceptable salt thereof. 

The invention also provides hnidazoquinoline compounds that contain ether 
functionality at the 1 -position, where the efher containing substituent also contains an 
25 aBs^nyl group and a heteiocyclyl or heteroaiyl group. These compounds are represented 
by Formula (H): 
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N 

Y 

(CH2)i.io"^C=C — Rio 



(ED 



5 wherein: X is -CHR3-, -CHRa-alfcyl-, or-CHRs-aDcenyls 

Rio is selected from the group consistmg of heteroaryl and heterocyclyl; 
R2 is selected from fbe groiip consisting of: 

-hydrogens 

-alkyt 

10 -alkenyl; 

-aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-aliyl-Y-alkyl; 
15 -alkyl-Y-alkenyl; 

-alkyl-Y-aiyl; and 

-all^l or alkex^yl substituted by one or more substitaents selected 
from the group consisting of: 
-OH; 

20 -halogen; 

-N(R3)2; 

-CO-N(R3)2; 

-CO-Ci-ioalkyl; 

-CO-O-Ci-ioalkyl; 
25 -N^ 

-aryU 

-heteroaiyl; 
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-heteroc^clyl; 
<:0-aryl; and 
-CO-heteroaiyl; 

nis0to4; 

each R3 is iadependently H or Cuio alkyl; 
each y is independmtly -O- or -SCO)o.r ; and 

each R present is independently selected from the gronp consisting of Cmo 
alkyl, Cmo alkoxY, hydroxy, halogen and trifluoromethyl; 
or a phaimaceutioally acceptable salt thereof. 

The invention also includes tetrahydroimidazoquinoline cdnpounds ibat bear an 
ether and hcterocyclyl or heteroaryl containing substituent at the Imposition. Such 
tetrahydioitnidazoqqinoline conipounds axe represented by Formula (QQ: 




wherein: X is -CHR3-, -CHRa-aDcyK or -OBDEls-alkenyls 
Ri is selected firom the gcoiq> consisting of: 

-heteroaryl; 

-heterocyclyl; 

-R4- heteroaryl] and 

-Rr-heterocyclyl; 
R2 is selected fcam the group consisting of: 

-hydrogen; 

-alkyl; 

-alkenyl; 

-aiyl; 



wo 02/46193 



CT/DSOl/46704 



-heteroatyl; 
-heterocyctyl; 
-alkyl-Y^alkyl; 
•alkyl-Y-alkeayl; 
5 •alkyl-Y-aryl; and 

- alkyl or alk©tjyl subatituted by one or more substrtuents selectsed 
ftom the group consistmg of: 

-OH;. 

-halogen; 

10 -N(R3)2; 

.CO-N(R3)2; 
-CO-CMoaDcyl; 
-CO-O-CuioaBcyl; 
-N3; 

15 -aiyl; 

-heteroaiy^ 
-heterocyclyl; 
-CO-a;yl; and 
-CO-heteioaiyl; 

20 lU is alkyl or alkenyl, which may be intOTupted by one or more -O- 

groups; 

each Ra is independentiiy H or Cmo aUcyl; 
each Y is independently -O- or -S(0)o.2S 
n is 0 to 4; and 

25 each R present is independently selected fiom Ihe group consisting of Cmo 

aliyl, Cmo alkoxy, hydroxy, halogen and trifluarometbyl; 
or a pharmaceutically acceptable salt thereof. 
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An additional class of immune response modifymg compoimds of fhe invention aie 
tetraliydroiimdasoquinoline compound fhat have an efher containing sabstitaent flie 1- 
position, where the ether coirtaiaing substitaent also contains an alkynyl gcovp mi a 
heterocyclyl or heteroaryl group. These compomids aie represented by Formula (IV): 




(TV) 

. . wherein: X is --CHRa-, -CHRa-alkyl-, or-CHRa-alkenyls 

Rio is selected from fhe groi^ consisting of heteroaryl and heterocyclyl; ?. 
R2 is selected from the group consisting of: 

-hydrogen 

-alkyl; 

-alkenylp 

-aiyl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y^alkyl; 
-allcyl-Y.a]kenyl; 
-alkyl-Y-aiyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from flie group consisting of: 

-OH; 

-halogen; 

-N(R3)2; 

-CO-N(R3)2; 

-CO-Cmo alkyl; 

-CO-O-Ci-io alkyl; 
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-N3; 
-aiyl; 

-heteropyclyl; 

-CO-aiyl; and 

-CO-heteroaiyl; 
each B3 is ind^etuteotiy H or Cmo aH^}; 
each y is independently -G-t or -S(6)o-2S 
n is 0 to 4; and 

each R present is indepeadenfly selected fiom the group consisting of Cmo 
allcyl, Ci-io eSkoxy, hydroxy, halogen and trifluoromefhyl; 
or a phatmaceutically acceptable salt thereof; 

Preparation of the Compounds 

Compounds of the invention can be prepared according to Reaction Scheme I ; ^ 
where R, R2, X and n are as defined above and Rn is alkyl substituted by aheteroaiyl 
group wherein the heteroaiyl groi^ may be unsubstituted or may be substituted as defioied 
infra or.Ri 1 is substituted heteroaiyl as dejSned infra with the proviso that if Ri i is 
substituted heteroaryl at least one substituent is a strong electron withdrawing group 
located ortho or para to liie ether bond. 

In Reaction Scheme I a 4-ainino-lir-imidazo[4,5-c]quinolin-l-yl alcohol of 
Pomiula X is alkylated with a halide of Formula XI to provide a Lff-imidazo[4,5- 
i:]quinolin-4-amine of Formula XII which is a subgenus of Formula L He alcohol of 
Formula X is reacted with sodium hydride in a suitable solvent such as N»N- 
dimethytfoimamide to form an alkoxide. The halide is then added to the reaction mixture. 
The reaction can be carried out at ambient temperature or with gentie heating (--SO^C) if 
desired. The product or a phatmaceutically acceptable salt thereof can be isolated using 
conventional methods. 

Many compounds of Formula X are known, see for example Gerster, U.S, Patent 
No. 4,689338 and Gerster et al,, U.S. Patent No. 5,605,899, the disclosures of which are 
incorporated by reference herein; others can readily be prepared using known synthetic 
routes, see for example, Andre et. al, U.S. Patent No. 5,578,727; Gerster, U.S. Patent No. 
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5,175,296; Nikolaides et al„ U,S. Patent No. 5,395,937; and Gerster et aL, U,S. PatentNo, 
5,741,908, the disclosqies of wlxjch are inccnpozated by t&Ssx&nce jbteteizL Many halides of 
Formula XI are coxxmiercially available; others can be readOy prepared using known 
synthetic methods. 



Compounds of the invention can also be prepared according to Reaction Scheme II 
where R, R2, Ri u X and n are as defined above. 

Li step (1) of Reaction Scheme n the hydroxy group of a Lff-imidazo£4,5- 
c]quinolin-l-yl alcohol of Formula Xm is protected with a benzyl group. The alcohol of 
Formula XHI is reacted with sodium hydride in a suitable solvent such as N,N* 
dimefhylfonnamide to form an aBcoxide. The alkoxide is then alkylated with benzyl 
bromide to provide a compound of Formula XIV, The reaction can be carried out at 
ambient temperature. Many compounds of Fomiula XHI are known, see for example, 
Gerster, U.S. Patent 4,689,338; others can readily be prepared using known synthetic 
routes, see for example, Gerster et aL, U.S. Patent No. 5,605,899 and Gerster, U.S. Patent 
No. 5,175,296. 

In step (2) of Reaction Scheme II a compound of Formula XIV is oxidized to 
provide a liy-imidazoj;4,5-c]quinoline-5N-oxide of Formula XV using a conventional 
oxidizing agent capable of forming N-oxides . Preferably a solution of a compound of 
Formula XTV in a suitable solvent such as chloroform or dichloromethane is oxidized 
using 3Tchloroperoxybenzoic acid at ambient temperature. 

In step (3) of Reaction Scheme n a ljy-imidazo[4,5-c]quinoline-5N-oxide of 
Formula XV is chlorinated to provide a 4-cUoro-lir-imidazo[4,5-c]quinoline of Formula 



Reaction Scheme I 




XII Fl,, 
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XVL Preferably a solution of a compound of Fonnula XV in a suitable solvent such as 
toluene is treated with phosphorous oxychloride at ambient teiiq>eatuie. 

la step (4) of Reaction Scheme II ^ 4-chloio-liI-imidaz»[4,5-c3qmnolinB of 
Fonnula XVI is reacted with phenol to provide a 4-phenoxy-lH-inridazo[4,5-c]qmnoline 
of Fonnula XVU. The phenol is reacted wilh sodium l^de in a suitable solvent sucli as 
diglyme to form a phenoxide. The phenoxide is feen reacted- at an etevated temperatute 
wifli a compound 6f Formula XVI. 

Jn step (5) of Reaction Scheme H the hanzyl protecting group is removed from a 
con^iound of Fonnula XVH to provide a 4-phenDxy-liy-imidazoE4,5-c]qiiinolin-l-yl 
alcohol of Formula XVm. Hie reaction is preferably carried out by adding triflic acid in a 
controlled fesMon to a solution of a oonq)pund of Fommla XVn in a suitable solvent such 
as dichloromethane at ambient temperature. 

la step (6) of Reaction Scheme n a 4-phenaxy-lH-imida2»[4,5-c]quinolin-l-yl 
alcohol of Formula XVm is alkykted wilh haUdeHal-Ru to provide a 4-phenoxy-lH- . 
inudazo[4^-clquinolin-l-yl ether of Fonnula XDL The alkoiride of a compound of 
Fonnula XVTH is fbrmedby adding the alcohol to a biphaac mixture of aqueous 50% 
sodimn hydroxide and an inert solvent such as dichloromefliane infhepresence of aphase 
transfer catalyst such as benzyltrimethlammonium chloride. The alkoxide is flien 
alkylated. The reaction can be carried out at ambient temperature. 

In step (7) of Reaction Scheme II a 4-phenoxy-lff-imidazo[4,5-c]quinolin-l-yl 
ether of Formula XIX is aminated to provide a ljy-imidazo[4,5-c]quinolin-4-amine of 
Formula XH which is a subgenus of Fonnula 1. The reaction can be carried out by 
combinmg a compound of Fonnula XIX with ammonhun acetate and heating the resulting 
mixture at ~1 5(fC. The product or a phannaceutically acceptable salt thereof can be 
isolated using conventional methods. 



11 




TetrahydroiimdazoqiiiQoliiies of the invcBtion can be prepared according to^ 
Reaction Scheme HI where R, R2, Rn, X and n are as defined above. 

In Reaction Scheme III a 4-ammo-6,7,8,9-tetrahydro-ljEr-midazo[4,5-^Jqiimolin-l- 
yl alcohol of Formnla XX is alkylated with a halide of Formula XI to provide a 6,7,8,9- 
tetrahydro-liy-inudazo[4,5-c]quinolm-4-ainine of Formula XXI which is a subgenus of 

12 
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Fonmila HL The alcohol of Fonntila XX is leacted with sodium hydride in a suitable 
solvent such as N»N*4imetbylfotma]mde to form an alkoxide. The alkoxide is then 
combined with the halide. The xeactian can be earned out at ambient tempexatcue. The 
product or a phoxmaceutically acceptable salt thereof can be isolated using conyentional 
methods. ^ 

Many tetrahy<3ro-liif4tmdazo[4,5-clquinQlines of Formula XX are known, see for 
example, Nikolaides et al,, U.S. Patmt No, 5^52,784; others can be prepared using known 
synthetic methods, see for example, Lindstrom, U,S. Patent No. 5,693,811; the disclosures 
of which are incorporated by reference herein. 

Reaction Scheme m 




Compounds of the -invention can be prepared according to Reaction Scheme IV 
where R, R2, X and n are as defined above and R12 is a heteroaryl group which may be 
unsubstituted or substituted as dejSned infra. 

In step (1) of Reaction Scheme IV a lfl'-irDidazo[4,5-c]quinolin-l-yl alcohol of 
Formula XUI is alkylated with a halide of Fomoiula XXE to provide a lff-imidazo[4,5- 
qjquinolin-l-yl ether of Formula XXni; The compound of Formula XUI and the haKde of 
Formula XXH are combined in a biphasic mixture of 50% aqueous sodium hydroxide and 
a suitable solvent such as dichloromethane in the presence of a phase transfer catalyst such 
as benzyltrimethylainmoiiium chloride. The reaction can be run at ambient tenq)erature. 

hi step (2) of Reaction Scheme IV a lfl^imidazo[4,5-c]quinolme of Formula XXni 
is oxidized using the me&od of stq) (2) of Reaction Scheme n to provide a 1^- 
imida2o[4,5-c]quinoline-5N-oxide of Formula XXTV. 
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In stqp (3) of Reaction Scheme IV a lif-inridazo[4,5-c]quiiioline'-5N-oxide of 
Formula XXIV is reacted wxfh tdcMoioacelyl isocyanate to provide a L9^imidazo[4^- 
c]q]daiolm*4"yl acetainide of Formula XXV. Pief^ably &e isocyanate is added in a 
controlled &shion at ambient temperature to a solution of the 5NK>xide in a suitable 
solvent sucb as dicUorometbaiie* 

In step (4) of Reactiow Scheme IV a l^r-inudazo[4,5-c]quinoKn-4-yl acetamido of 
Formula XXV ij; hydrolyzed to provide a Lff-imidazo[4,5-c]quinoliii-4-aniine of Formula 
XXVI. The liydrolysis cm be carried out by conventional methods preferably by treating 
a solution of a compound of Formula XXV in methanol with sodiimoi mefhoxide. 

In step (5) of Reaction Scheme IV liy-imidazo[4,5-c]qranolinr4-anaine of Formula 
XXVI is coupled with a halide of formula Hal-Riz using a transition metal catalyst to 
provide a lJy-imida2d[4,5-c]quinolin-4-aniine of Formula XXVH which is a subgenus of 
Formula n. Fteferably a compound of Formula XXVI is combined wilh the halide in the 
presence of copper Q) iodide, dicUorobis(tcrpheDylphosphine)paUadiu^ and excess 
triethylamine in a suitable solvent such ais N»N-dimethyIfiinnamide or acetonitrile. The 
reactionis preferably carried out at an elevated temperature (60-80^C). The product or a 
phannaceutically acceptable salt thereof can be isolated using conventional methods. 
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Reaction Scheme IV 




5 Compounds of the invention can be prepared according to Reaction Scheme V 

where R, R2, R12, X and n are as defined above and BOC is ^ert-butoxycarbonyl. 
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In step (1) of Reacticm Scheme V tte amino group of a l^f-imidazo[4,5-c]quinoliii- 
4-amme of Fonaula XXVI is protected with tot-butoxycafbonyl groups. A compoimd of 
Formula XXVI is combined wifli di-rerf-butyl dicarbonate in a suitable solvent such as 
NJNf-dimethylfoimamide in the presence of 4-(djmethylamino)pyridine and triethylpiimie. 
5 The reaction is carried out at an elevated temperature (80-85'*C), 

In step (2) of Reaction Scheme V a protected l^r-irnidazo[4,5-c]quinoIin-4-ainine 
of Formula XXVUI is coupled with a halide of formula Hal-Ria using a transition metal 
catalyst to provide a protected lfl'-iinidazo[4,5'-c]quinolin-4-amine of Formula XXIX 
Preferably a compound of Formula XXVIH is combined with the halide in the presence of 
10 copper 00 iodide, dicUorobis(tE^henylphosphine)palladinm(ir), and excess triefhylamine 
in a suitable solvent such as N»N-dimethylformamide or acetonitiile. The leaction can be 
carried out at ambient temperature or at an elevated tCTiperature (40-80°C), 

In step (3) of Reaction Scheme V the protecting groups are removed by hydrolysis^ 
under acidic conditions to provide a ljfir-imidazo[4,5-c]quinolin-4-amine of Formula 
15 XXVn which is a subgenus of Formula H. Preferably a compound of Formula XXDC is 
treated with trifluoroacetic acid in a suitable solvent such as dichloromethane. The 
reaction can be run at ambient temperature or at a reduced temperature (O^Q. The product 
or a pharmaceutically acceptable salt thereof can be isolated using conventional methods. 

In st^ (4) of Reaction Scheme V the alkyne bond of a protected lif-imidazo[4^- 
20 c]quinolin-4-amine of Formula XXDC is reduced to provide a protected lir-imidazo[4,5- 
c]quinolin-4-amine of Formula XXX, Preferably, the reduction is carried out using a 
conventional heterogeneous hydrogentation catalyst such as platinum oxide, platinum on . 
carbon or palladium on carbon. The reaction can conveniently be carried out on a Parr 
apparatus in a suitable solvent such as methanol. 
25 la step (5) of Reaction Scheme V the protecting groups of a compound of Formula 

XXX are removed in the same manner as in step (3) to provide a lH-imida2o[4,5- 
c]quinoIin-4-amine of Formula XXXI which is a subgenus of Formula I. The product or a 
pharmaceutically acceptable salt thereof can be isolated using conventional methods. 
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Reaction Scheme V 




Compounds of the invention can be prepared according to Reaction Scheme VI 
where R, R2, R\z, X and n are as defined above and CBZ is benzyloxycarbonyl. 

In step (1) of Reaction Scheme VI the amino group of a lJ?-imidazo[4,5- 
c]qiunolin-4-amine of Formula XXVI is protected with benzyloxycarbonyl groups. A 
compound of Formula XXVI is combined with dibenzyl dicarbonate in a suitable solvent 
such as N,N-dimethylformamide. The reaction can be carried out at ambient tenqierature 
or with mild heating (40*^0). 

In step (2) of Reaction Scheme VI a protected Ii¥-inudazo[4,5-c]quinoIm-4-amine 
of Formula XXXH is coupled with a halide of formula Hal-R^ using a transition metal 
catalyst to provide a protected l-H"-imida2o[4,5-c]quinolin-4-amine of Formula XXXIU. 
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Pcefeiabiy a compoxmd of Fomuila XXXn is combiDied with the hatide in Ihe presence of 
copper Q) iodide. dichloiobis(triphfinylphosplunB)pa^ and excess triethylamine 

in a suitable solvent such as N,N-dimethylformannde or acetnnitrfle. The reaction can be 
carried out at ambient temperature or at an elevated tentperatore (40-80*'C). 

In step (3) of Reaction Scheme VI the protecting groups are removed by hydrolysis 
to provide a liHnnda2»[4,5-c]qainolin-4-annn of Formula XJCVH which is a subgenus 
of Formula n. Preferably a compound of Formula XXXm is treated with sodium 
mefhoxide in a suitable solvent sucb as methanol. The reaction can be run at ambient 
temperature. The product or a pharmaceuticaDy acceptable salt thereof can be isolated 
using conventional methods. 

In step (4) of Reaction Scheme VI the protecting groups of a compound of 
Formula XXXE are removed by hydrogenolysis and flie alkyne bond is reduced to 
provide a li7-imidazo[4»S-c]giiiaolin-4-arxune of Formula XXXI which is a subgenus of . 
Formula I. Preferably, the hydrogenolysis/reduction is carried out using palladium v 
hydroxide on carboiL The reaction can convenientty be carried out on a Parr apparatus in 
a suitable solvent such as methanol. The product or a pharmaceutically acceptable salt 
thereof can be isolated using conventional methods. 
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Reaction Scheme VI 




5 Coanpoiinds of the invention can be prepared according to Reaction Scheme Vn 

where Rj, Ra, X and n are as defined above. 

In step (1) of Reaction Scheme VII a 2»4-dichloro-3-'nitroquinoline of Formula 
XXXIV is reacted with an amine of Formula Ri-O-X-NBb to provide a 2-chloro-3- 
mtroqumolin-4-amine of Formula XXXV. The reaction can be carried out by adding the 
10 amine to a solution of a corrrpound of Formula XXXIV in a suitable solvent such as 
chloroform or dichloromethane and optionally heating. Mmj quinolines of Formula 
XXXIV are known or can be prepared using known synthetic methods (see for example, 
Andre et al., U.S. Patent No. 4^88,815 and references cited therein). 
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In step (2) of Reaction Scheme Vn a 2'K;bloio-3-iutroqiiinolin-4*amine of Fonnula 

XXXV is reduced to provide a 2-cMoroquinoline-3,4-diaiiiinfi of FOToaula XXXVI. 
Preferably^ the reductioti is carded out using a conventional heterogeneous hydrogenation 
catalyst such as platinum on carbon or palladium on carhra^ The reaction can 
convenientiy be carried out on a Parr ^atatus in a suitable solvent such as isopropyl 
alcohol or tolueqe. 

In step (3) of Reaction Scheme VII a 2-chlor6quinoline-3,4-diamine of Formula 

XXXVI is is reacted with a carboxylic acid or an equivalent thereof to provide a 4-chIoro- 
liWmidazoI4,5-c]quinoJine of Formula XXXVn, Suitable equivalents to carboxylic acid 
include orthoesteis^ and 1,1-dialkoxyalkyl alkanoates. The carboxylic acid or equivalent 
is selected such that it will provide the desired R2 substituent in a compound of Formula 
XXXVn. For exanq>le,triethylorfhoformte win provide a compound where R2 is 
hydrogen and triethyl orlhoacetate will provide a compound where R2 is methyl. The 
reaction can be run in the absence of solvent or in an inert solvent such as toluene. The ' 
reaction is run with sufficient heating to drive off any alcohol or water formed as a 
byproduct of the reaction. Optionally a catalyst such as pyridine hydrochloride can be 
included. 

Alternatively, step (3) can be carried out by (i) reacting the diamine of Formula 
XXXVI with an acyl halide of Formula R2C(0)C1 and then (ii) cyclizing. In part (i) the 
acyl halide is added to a solution of the diamine in an inert solvent such as acetonitrile, 
pyridine or dichloromethane. The reaction can be carried out at ambient temperature. In 
part (ii) the product of part (i) is heated in an alcoholic solvent in the presence of a base. 
Preferably the product of part (i) is refluxed in ethanol in the presence of an occess of 
triethylamine or heated with methanolic ammonia. Alternatively, if step (i) has been run in 
pyridine, step (ii) can be carried out 1^ heating flie reaction mixture after analysis indicates 
that step (i) is complete. 

In step (4) of Reaction Scheme Vn a 4-chloro-liy-imidazo[4,5-c]quinoline of 
Formula XXXVII is aminated to provide a li?-imidazo[4,5-c]quinolin-4-amine of 
Formula 1. The reaction is carried out by heating (e.g., 125-1 75°C) a compound of 
Fonnula XXXVII under pressure in a sealed reactor in the presence of a solution of 
ammonia in an alkanol. The product or a pharmaceutically acceptable salt tiiereof can be 
isolated using conventional methods. 
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Reaction Scheme VII 




Compounds of the invention can be prepared according to Reaction Scheme Vm 
where R, Ri, R2, X and n are as defimed above. 

In Reaction Scheme Vm a l//^imida2X>[4»5-/7]qainolin-4-amine of Formula 
XXXVHI is alkylated with a halide of Formula XXXEX to provide a 1 jy-imidazo[4,5- 
c]quinolin-4-amine of Formula 1. The conipound of Formula XXXVm is reacted with 
sodium hydride in a suitable solvent such as NJSf-dimefhylformamide. The halide is then 
added to the reaction mixture, The reaction can be carried out at an elevated temperature 
(-lOO^C). Angulation occurs at both the and the nitrogens; however, the desired 1- 
isomer can be readil>^ separated from the 3-isomer using conventional techniques such as 
column chromatography and recrystallization. 

Many lff-imidazo[4,S-c]quinolin-4-anunes of Formula XXXVm are known; 
others may be prepared using known synthetic methods^ see for example, Gerster, U.S. 
Patent No* 5,756,747 and the references cited therein. 
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Reaction Schem Vm 




5 Compounds of the invention can be prepared accordiqig to Reaction Scheme DC 

where R, Rj Ra, X and n axe as deifined above. 

In step (1 ) of Reaction Scheme IX a 4-nitrotetrazo]o[ 1 ,5-a]quinolin-5-ol of 
Formula XL is chlorinated to provide a 5-chloro-4-iiitrotetrazolo[l,5-a]qumoline of 
Formula XLI. Conventional chlorinating agents can be used. Preferably the reaction is ^ 
10 carried out using phosphorus oxychloride in a suitable solvent such as NJ^- 

dimelhylformamide. 4-Nitrotetrazolo[l,5-a]quinolin-5-ols of Formula XL are known or 
can be prepared using known synthetic methods (see for example, Gerster, et al., U.S. 
Patent No. 5,741 ,908 and references cited therein). 

In step (2) of Reaction Scheme IX a 5-chloro-4-nitrotetrazolo[l,5-a]quinoline of 
1 5 Foimula XLI is reacted with an amine of Foimula R1-O-X-NH2 to provide a 4- 

nitrotetrazoIo[l,5-a]quinoIin-5-amine of Formula XLH. The reaction can be carried out by 
adding the amine to a solution of a compound of Formula XLI in a suitable solvent such as 
dichloromethane in the presence of triefliylamine. 

In step (3) of Reaction Scheme DC a 4-nitrotetrazolo[l,5-a]quinolin-5-amine of 
20 Formula XLII is reduced using the method of step (2) in Reaction Scheme VII to provide a 
tBtra2olo[l,5-a]qumolin-4,5-diamine of Formula XLin. 

In step (4 ) of Reaction Scheme IX a tetra2X)lo[l,5-a]quinolin-4,5-diamine of 
Formula XLHI is cyclized using the method of step (3) in Reaction Scheme VII to provide 
a 6if-iinidazo[4,5-c]tetrazolo[l,5-a]qxunoline of Formula XLIV. 
25 In step (5) of Reaction Scheme IX a 6iJ-imidazo[4,5-c]tetrazolo[ 1 ,5-fl:]quinoline of 

Formula XLIV is reduced to provide a li7-imida2o[4,5-c]qumolin- 4-amine of Formula L 
Step (5) involves (i) reacting a compound of Formula XLTV with triphenylphosphine and 
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then (ii) hydrolyzmg. Part (i) can be earned out hy combining a compound of Foxmula 
XLIV with tiiphenylpliospfaine in a suitable solvent such as l^Z-dicbloiobenzene and 
heating. Part (ii) involves hydrolysis of the product ft^ The hydrolysis can be 

-carried out by conventional methods such as heating in flie presence of water or a lower 
alksinol optionally in the presence of a catalyst such as an aDcali metal hydroxide or lower 
alkoxide. The product oaf a pharmaceutically acceptable salt thereof can be isolated using 
conventional methods* 

Reaction Scheme IX 




Tetrahydroimidazoquinolines of the invention can be prepared according to 
Reaction Scheme X where R, Ra, Rua X and n are as defined above: 

In step (1) of Reaction Scheme X a 4-amino-6 J,8,9-tetrahydro-lir-iinidazo[4,5- 
c]quinoIin-l-yI alcohol of Formula XX is alkylated usmg the method of Reaction Scheme 
m with a halide of formula Hal-(CH2)i.i(rCHsCH to provide a 6,7,8,9-tBtrahydro-lir- 
iniidazo[4,5-c]quinolin-4-aimne of Formula XLV. 

In step (2) of Reaction Scheme X a 6 J,8,9-tetrabydro-lJif-umdazo[4,5-r]iiuinol^^ 
4-amine of Formula XLV is coupled using the method of step (5) of Reaction Scheme IV 
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with a halide of Foimula Hal-Ru to provide a 6,7,8,94etial3ydro-liy-Mdazo[4,5- 
c]qiimoIiii-4-a2nin6 of Fommla XUVwluchisasubgeinisofFoimulalV. The product or 
a phannaceutically acceptable salt thereof can be isolated using conventional methods. 

Reaction Scheme X 




R12 



Compounds of the invention can be prepared according to Reaction Scheme XI 
where R, R], B^, X and n are as defined above. 

In step (1) of Reaction Scheme XI a 2,4-dihydroxy-3-nitro-6,7,8,9- 
tetrayhydroquinoline of Formula XLVU is chlorinated to provide a 2,4-dichloro-3-nitro- 
6,7,8^-tetrayhydroquinoIine of Formula XLVHI. Conventional chlorinating agents can be 
used. Frefembly the reaction is carried out by combining a compound of Formula XLVII 
with phosphorous oxychloride and then beating (5S-6S^C). Compounds of Formula 
XLVn are known or can be prepared using known synthetic methods (see for example 
Nikolaides et al,. U.S. Patent 5,352,784 and references cited therein). 

hx step (2) of Reaction Scheme XI a 2,4-dichloro-3-mtro-6,7,8,9« 
tetrayhydroquinoline of Formula XLVm is reacted with an amine of Formula Ri-O-X- 
NH2 to provide a 2-cUoro-3-nitro-6,7,8,9-tetrj(hydroquinolin-4-arnine of Formula XUK. 
The reaction can be carried out by adding the amine to a solution of a con:Q)ound of 
Formula XLVm in a suitable solvent such as N J^-dimethylformamide and heating (55- 
65^C). 
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la Step (3) of Reaction Scheme XI a 2-chloro-3-ratrD-^ J,8,9-tetialiy<h»qamoli^ 
amioe of Fononla XUX is reacted wilbpIieBol using &e me&od of step (4) of Bieaction 
Scheme H to provide a 2-phenoxy-3-mtn>-6 J,8,9-letcrfiydroqukoJi(i-4^ of Fonnula 
L. 

In step (4) of Reaction Schatne XI a 2^pbmixy'S<dta>-6J,S,9-tsi^^ 
4"amine of Foimula Lis ledoced using tbe me&od of step (2) of Reaction Scheme VH to 
provide a 2-j?hmoxyr6,7, BjS-'l^^ of Fonnula ij. 

lastq) (5) of Iteactioii SchenueXfa 2-phenoxy-6J,8,94etiahydroqiunol^^ 
diamine of Fonnula II is cyolized using the meliiod of step (3) of Reaction Scheme YE to 
provide a 4-phett03qf-6,7,S^«tetral5dr^ LH. 

In step (6) of Reaction Scheme XI a 4-pheno:q^-6,7,8,9-tetrahydro-lJ?- 
imidazo[4,5-c]quinoline of FonnulaXH is aminated usnig fhe method of step (7) of 
Reaction Scheme II to provide a 6,7,8,94etrahydro-lffrinuda2X)[4,5^^ of 
Fonnidani. 
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Reaction Scheane XI 




The invention also provides novel compounds nsefiil as intennediates in tiie 
synfliesis of flie compounds of Fonnulas (T), (11), (III), and (IV). These intermediate 
compounds have fhe stnictuial Fomrnlas (V) - and (XLIV) described in more detail 
below. 
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One class of intennediate coispoimds has Foimula (V): 




(V) 



wherein: X is -CHR3-, -CHRs-alkyl-, or -CHRs-alkenyls 



Rj is selected from the group consisting of; 
-heteroatyl; 
-heterocyclyl; 
-R4-het)Broaiyl; 
-R4-heterocycIyl; and 

-(CH2)i-io-C^-Rto; 
R2 is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroatyl; . 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-aUcyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 



-OH; 
-halogen; 

-CO-CMoalkyl; 
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-aiyl; 

-heteroaiyl; ^ 

-heterocsyclyfc 

-CO-aiyl; md 

-CO-heteroaryl; 

B4 is aSkyl or alkenyl, which may be iutOTupted by one or moie --O- 
groups; 

eaph R3 is independenfly H or Cuo alkyl; 
Rio islxeteroaryl orheterocyclyl; 
each Y is independeatiy -O- or-S(0)a.2r; 
n is 0 to 4; and 

each Rpiesent is independently selected jOrom the group consisting of Q.io 
alkyl, Ci.iOi^alkoxy^ hydroxy, halogen and trifluoroniethyl; 
or a pharmaceutical^ acceptable salt fhereo£ 

Another class of intermediates are imidazoquinoIine-4-phenoxy compounds of 
Formida (VI): 




(VI) 



wherein: X is -CHR3-, -CHRa-alkyl-, or -CHRa-alkenyl-; 
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Ri is selected &om fhe gcoiq> consistmg of: 
-heteioaiyl; 
-heterocyclyi; 
-lU-heteroaxyl; 
5 -Rr-heterocyclyl; and 

-(CH2)l-lO-C^'-RlO; 

R2 is selected from fixe group consistmg of: 
-hydrogen; 
-alkyl; 

10 -aBcenyl; 

-aiyl; 

-heteroaiyl; 
-heterocyclyi; 
-alkyl-Y-alkyl; 
15 -alkyl-Y-alkenyl; 

-alkyl-Y-aiyl; and 

- alkyl or alkenyl substituted by one or moie substituents selected 
from the group consistmg of: 
OH; 

20 -halogen; 

-N(R3)2; 

-CO-N(R3)2; 

-CO-Cmo alkyl; 

-CO-O-Ci-io alkyt 
25 -Na; 

-aryl; 

-heteroaryl; 

-heterocyclyi; 

-CO-aiyl; and 
30 -CO-heteroaiyt 

R4 is alkyl or alkenyl, which may be intem^ted by one or more - 
groups; 
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each Ba is independently H or Cmo alkyl; 
Rto is heteroaiyl or hetaiocyclyl; 
eadi Y is independently -O- or-S(0>wr; 
ni8 0to4;and 

each R present is independently selected ficam Ihe group consisting of Cmo 
aDcyl, Cmo alkoay, hydroxy, halogen and trifluotmnefiiyl; 
or a phazmaceutically acceptable salt thereof 

Anoflier class of intermediate conrpoimds is represented by Formula (VIQ: 




wherein: Z is NH2 or NO2; 

X is -CHRa-, -CHRa^alkyl-, or -<:HR3-aIkenyls 
Ri is selected Brom the group consisting of; 
-heteroaiyl; 
-heterocyclyl; 
-Kr- heteroaiyl; and . 
-Rr-heterocyclyl; 
is alkyl or alkenyl, which may be interrupted by one or more -O- 
groups; 

each R3 is independently H or Cwo allqrl; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Ci.jo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a phaimaceutically acceptable salt thereof. 
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Anolher class of iatennediate compounds lias fhe Fommla (XLIV): 



Ri is selected from the group coiisistmg of: 
-heteroaryl; 
-heterocyclyl; 
-RiT- heteroaryl; and 
-RiT-hetjBrocycIyl; 

R2 is selected from ^e group consisting of: { 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaiyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-alkyl-Y-aryl; and 

" alkyl or alkenyl substituted by one or more substituents selected 
&om the group consisting of: 



-OH; 
-halogen; 
-N(R3)2; 
-CO-N(R3)2; 
-CO-Ci-10 allcyl; 
-CO-O-Cmo alkyl; 




(XLIV) 
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-N3; 



-heteroaiyl; 
-heterocyclyi; 
-CO-aiyl; and 
-CO-hetearoaiyl; 



Iti is aUcyl or pjkenyl, wWch imy be inte^ 
groups; 

each B3 is independently H or Ci.ioBlkyl; 
each.Y is independently --O- or -S(0)o-2-; 
iii5 0to4;and 

each R present is independently selected &om the group consisting of Ci.io 
alkyl, Cuio alkoTcy^ hydroxy, halogen and trjLfiiuoiomethyl; 
or a phannaceutically acceptable salt thi^reof . 

An additional class of intennediate canq)oimds has the FormaIa_(V]II): 



wherein: X is -CHR3-, -CHRa-alkyl-, or -CHRa-alkenyl-; 



Ri is selected from the group consisting o£ 

-heteioaiyl; 

-heterocyclyl; 

-R4- heteroaiyt and 

-Rit-heterocyclyl; 
R2 is selected from the group consisting of: 




N— (COOR7)2 



(vm) 
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-hydrog^ 
-alkyl; 

-heteroatyl; 
-heterocyclyl; 
-alkyl-Y-aDcyl; 
-aOcyl-Y-aJkenyl; 
-attyl-Y-axyl; and 

- aXkyl or alkenyl substituted by one or more subsfitaents selected 
from fhe group consistiisg of: 

OB; 

rhalogexi; 

-N(R3)2; 

-CO-NCRa)!; 

-CO-Ci-io alkyl; 

•CO-O-Cmo alkyl; 

-N3; 

-aryl; 

-heteroaiyl; 
-heterocyclyl; 
-CO-aiyl; and 
-CO-heteroaiyl; 



R4 is alkyl or alkenyl, wbich naay be interrapted by one or more -O- 

each R3 is independently H or Cj.io alkyl; 
each Y is independently -O- or -S(0)o.2-; 
n is 0 to 4; 

each R present is independently selected fix>m the group consisting of Cmq 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifiuoromettQ^l; and 
R7 is terr-butyl or benzyl; 
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or a phaimaceutLcally acceptable salt thereof. 

A furlher class of intennediates axe inudazoqi)inoIineH4-'Chloio compoimds of the 
FonnulaCDQ 



CI 




wherein: X is -CHR3-. -CHR^-aftyl-, or ^-CaEJRa-alkenyls 
Ri is selected from the group consisting of : 
'-heteioaryl; 
-het^cyclyl; 
-RiT- heteroaryl; and 
-R4r-heterocyclyl; 
S2 is selected &om Ibe' group consisting of: 
-hydrogen; 
-aUcyl; 
-alkenyl; 
-aiyl; 

-hetexoaiyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-alkyl-Y-aiyl; and 

*- aJkyl or alkezQ^l substituted by one or more substituents selected 
from the group consisting of: 
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-halogen; 
-N(R3)2; 
-CO-N(R3)2; 
-CO-Cwo aikyl; 
-CO-O-Ci.ioaBcyl; 

-axyl; 

-heteroaiyl; 
-heterocyclyl; 
-CO-aiyl; and 
-CO-heteroaiyl; 

lU is alkyl or alkenyl, wMch may be intemi^ 
groups; 

each R3 is independently H or Cwo alkyl; 
each Y is independently -O- or -tS(0)o.2S 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Ci-10 alkoxy, hydroxy, halogen and trifluoromethyl; 
or a phaimaceutically acceptable salt thereof. 

As used herem, the terms "alkyP. "alkenyP* and the prefix "alk- ' are mclusive of 
both strai^t chain and branched chain groups and of cyclic groups, i.e. cycloalkyl and 
cycloalkenyl. Unless otherwise specified, these groups contain from I to 20 carbon atoms, 
with alkenyl groups containing from 2 to 20 carbon atoms. Preferred groups have a total 
of up to 10 carbon atoms. Cyclic groups can be monocyclic or polycycKc and preferably 
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl, 
cyclopentyl, cyclohe?cyl, cyclopropylmethyl, and adamantyl. 

In addition, the alkyl and alkenyl portions of -X- groups can be unsubstituted or 
substituted by one or more substituents, which substituents are selected from the ffxmp 
consisting of alkyl, alkenyl, aryl, heteroaiyl, heterocyclyl, aiylalkyl, heteroaiylalkyl, and 
heterocyclylallq^l. 
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The term "haloaUcy^r is inclusive of groups that are substituted by one or more 
halogen atoms, including perfluorinated groups. This is also true of groups that include 
ftie prefix "halo-". Examples of suitable haloalkyl groups are chloromethyl, 
trifhiOTomefbyl, and the like. 

The term "aryl" as used herein includes carbocyclic aromatic riogs or rmg systems. 
Examples of aiyl groups include phenyl, naphlfayl, bi^ihenyl, fluorenyl and indenyL The 
term '"heteroaxyl" includes aromatic rings or ring systems that contain at least one ring 
hetero atom (e.g., O, S, N). Suitable heteroaryl groups include furyl, thienyl, pyridyl, 
quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyirolyl, tetrazolyUimidazolyl, 
pyrazolyl, oxazolyl, thiazolyl, benzofurargrl, benzothiophenyl, carfaazolyl, benzoxagolyl, 
pyrimidinyl, quinoxalinyl, benzimidazolyl, benzothiazolyl, naphthyridinyl, isoxazolyl, 
isofhiazolyl, quinazolinyl, purinyl, and so on, 

^'Ifeterocyclyl" mcludes non-aromatic tings or ring systems that contain at least 
one ring hetero atom (e.g., O, S, N) and includes the iulfy saturated and partially 
unsaturated derivatives ofanyofihe above mentioned heteroaryl groups. Exemplary ^ 
heterocyclic groups include pynolidinyl, tetcahydrofurairyl, moipholinyl, thiomoipholinyl, 
piperidinyl, piperazinyl, Hiiazolidinyl, imidazolidinyl, isothiazolidinyl^ and the liks. 

The aiyl, heteroaryl, and heterocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected from the group consisting of alkyl, 
alkoxy, alkylthio, haloalkyl, haloalkoxy, haloalkylthio, halogen, nitro, hydroxy, mercapto, 
cyano, carboxy, formyl, aryl, aayloxy, arylthio, aiylalkoxy, arylalkylthio, heteroaryl, 
heteroaryloxy, heteroarylthio, heteroarylalkoxy, heteroaiylalfcylthio, amino, alkylamino, 
dialkylamino, heterocyclyl, heterocycloalkyl, aUcylcarbonyl, alkenylcarbonyl, 
alkoxycarbonyl, haloaUsylcarbonyl, haloalkoxycarbonyl, alkylthiocaibonyl, aiylcarbonyl, 
heteroaiylcari)onyl, aiyloxycarbonyl, heteroaiyloxycafbonyl, arylthiocaxbonyl, 
heteroaiylthiocarbonyl, alkanoyloxy, alkanoylthio, alkanoylamino, aroyloxy, aroytthio, 
aroylandno, alkylaminosulfonyl, aUqrlsulfonyl, arylsulfonyl, heteroaiylsulfonyl, 
aryldiazinyl, alkylsulfonylamino, alkylenesulfonylamino, arylsulfonylamino, 
arylalkylsulfonylamino,heteroarylsulfonylanuno, heteroalkylsulfonylamino, 
alkylcarbonylamino, alkenylcaifoonylamino, arylcafbonylamino, aiylalkylcarbonylamino, 
heteroarylcafbonylamino, heteroarylalkylcarbonylamino, aUcylaminocarbonylamino, 
alkenylaminocarbonylamino, aiylaminocaibonylamino, aiylallsylaminocarbonyl. 
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heteioatylaminocajiyoiq^laipmo, herte]X>a]ylalkylainmocarbonylaii^ but, in fiie case of 
heterocyclyl, aDcylcarbonyl, alkenylcarbonyl, haloalkylc^rbonyl, aiylcarbonyl, 
heteroaxylcarbonyl, alkyHhiocaibonyl, aiylfhiocaibonyl, heteioaiylcaibonyl, 
aBqrlammosulfonyl, alkylsulfonyl, aiylsulfonyl, and heteroaiylsulfonyl aie not penmtted. 
If any other groups are identified as being ''substituted** or "optionally substituted", Ihen 
those groups can also be substitated by one or moze of the above enumerated substituents. 

Certain substitttents are generally preferred. For example, prefisrred heteroaiyl 
groups include 2-pyridine, S-pyridine, 4-pyridiDe, 2-pyrjttnidine, and S-pyrimidine, 
Preferably no R substituents are present (i.e,, n is 0). preferred •R2 groups include 
hydrogen, alkyl groups having 1 to 4 carbon atoms (i,e., jnethyl, ethyl, proj^l, isopropyl, 
B-butyl, sec-butyl, isobutyl, and cyclopropylmefhyl), metfaoxyefhyl, and ethoxymeifayl 
One or more of these preferred substituents, if present, can be present in the compounds of 
the iaovention in any combination. 

The invention is inclusive of the compounds described herein in any of their 
phaimaceutically acceptable forms, mcluding isom^ (e.g., diastereomers and 
enantiomers), salts, solvates, polymorphs, and the like. In particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
well as racemic mixtmes of the enantiomers. 

Pharmaceutical Compositions and Biological Activity 

Pharmaceutical compositions of the invention contain a therapeutically effective 
amount of a compound of the invention as described above in combination with a 
phannaceutically acceptable carrier. 

The term ""a therapeutically effective amounf' means an amount of the compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity, 
and/or antiviral activity. Although the exact amount of active compound used in a 
pharmaceutical composition of the invention will vary according to factors known to those 
of skill in the art, such as the physical and chenucal nature of the compound, the nature of 
the carrier, and the intended dosing regimen, it is anticipated that the compositions of the 
invention will contain sufficient active ingredient to provide a dose of about 100 ng/kg to 
about 50 mg/kg, preferably about 10 jig/kg to about 5 mg^ of the compound to flie 
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subject Any of the convezxtional dosage fonns may be iised» such as tablets, lozenges, 
paienteral fonnulations, syrups, cieams, ointments^ aerosol foimulations> transdennal 
patches, transmucosal patches and tiiie like. 

The cojmpounds of ifhe invention can be administered as the single therapeutic 
agent in thie treatment regimen, or the compounds of the invention may be adnrinistered in 
combination with one another or with other active agents, including additional nmnune 
response modifiers, antivimls, antibiotics, etc. 

The compounds of the invention have been shown to induce the production of 
certain cytokines in experiments performed according to the tests set forth below. These 
results indicate that the compounds are useful as innnune response modifiers that can 
modulate the immune response in a number of difTeretit ways, rendering tiiem useful in the 
treatment of a variety of disorders. 

Cytokines whose production may be induced by the administmtion of compounds . 
according to the invention generally include interferon-a (CFN-a) and/or tumor necrosis 
factor-a (TNF^) as well as certain interleukms (IL). Cytokines whose biosynthesis may 
be induced by compounds of the invention mclude IFN-a, TNF-a, IH, IL-6, BL-IO and 
IL-12, and a variety of other cytokines. Among other effects, these and other cytokmes 
can inhibit virus production and tumor cell growth, making the compounds useful in the ' 
treatment of viral diseases and tumors. Accordingly, tiie invention provides a method of 
inducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a compound or composition of the mvention to the animal. 

Certain compounds of tiie invention have been found to preferentially induce the 
expression of IFN-a in a population of hematopoietic cells such as PBMCs (periphery 
blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) without 
concomitant production of significant levels of inflammatory cytokines. 

In addition to the ability to induce the production of cytokines, the compounds of 
the invention affect otiier aspects of the innate immime response. For e?aunple, natural 
killer cell activity may be stimulated, an effect that may be due to cytokine induction. The 
compounds may also activate macrophages, which in turn stimulates secretion of nitric 
oxide and the production of additional cytokines. Further, the compounds may cause 
proliferation and differentiation of B-Iymphocytes. 
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Compoimds of fhe invention also have an effect on the acquired innnune response. 
For example, although there is not believed to be any direct effect on T cells or direct 
induction of T cell cytokines, fhe production of fhe T helper type 1 (Thl) cytokme IFNir 
is induced indirectly and fhe production of the T he%)er1ype 2 (Th2) cytokines JLM, IL-5 
and ILrl3 are inhibited upon administration of the compounds. Ubis activity means that 
tiie compomids are useful in fhe treatment of diseases where iqpregulation of the Thl 
response and/or downregulation of fhe Th2 response is desired. In view of fhe ability of 
compounds of the invention to inhibit the Th2 immune response, the compounds are 
expected to be useful in the treatment of atopic diseases, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell 
mediated immunity; and possibly as a treatment for recurrent fungal diseases and 
chlamydia. 

The iTniniine response modifying effects of the compounds make them useful in 
fhe treatment of a wide vaiietjp of conditions. Because of fheir ability to iiiduce fhe 
production of cytokines such as IFN-a and/or TNF-a, the compounds are particularly 
useful in the treatment of viral diseases and tumors. Hus immunomc^dulating activity 
suggests that compounds of tiie invCTtion are useful in treating diseases such as, but not 
limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; H^cpes Simplex Virus Type I and Type H; molluscum contagiosum; 
variola, particularly variola major; rhinovirus; adenovirus; influenza; para-influenza; HIV; 
CMV; VZV; intraepithelial neoplasias such as cervical intraepithelial neoplasia; human 
papillomavirus (HFV) and associated neoplasias; fungal diseases, e.g. Candida, asp^gillus, 
and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy cell 
leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous 
leukemia, multiple myeloma, melanoma, non-Hodgldn's lymphoma, cutaneous T-cell 
lymphoma, and other cancers; parasitic diseases, e.g. Pneumocystis comii, 
ciyptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and 
leishmaniasis; and bacterial iofections, e.g., tuberculosis, and mycobacterium avium. 
Additional diseases or conditions that can be treated using ^e compounds of the invention 
include actinic keratosis; eczema; eosinophilia; essential fhrombocythaemia; leprosy; 
multiple sclerosis; Ommen's syndrome; discoid lupus; Bowen's disease; Bowenoid 
papulosis; alopecia areata; fhe inhibition of keloid formation after siirgeiy and other types 
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of post-surgical scars. la addition, these compotmds could enhance or stimulate the 
healing of wounds, including chronic wounds. Th9 conipounds may be useful for treating 
the opportunistic infections and tumors that occur after suppression of cell mediated 
immunily in, for example, transplant patients, cancer patients and HIV patirats. 

An amount of a compound effective to induce cytokine biosynthesis is an amount 
sufficient to cause one or more cell types, sucli as monocytes, macrophages, dendritic cells 
and B**cells to produce an amount of one or more cytokines such as, for example, IFN-oc^ 
TNDF-a, IL-1 , IL-6, IL-l 0 and IL-12 that is increased over the background level of suck 
cytokines. The precise amount will vaiy according to factors known in fee art but is 
expected to be a dose of about 1 00 ng/kg to about 50 mg/kg, preferably about 10 fig/kg to 
about 5 mg/kg. The invention also provides a method of treating a viral infection in an ' 
animal and a method of treating a neoplastic disease in an animal comprising 
administering an effective amount of a compound or composition of the invention to the 
animal. An amount effective to treat or inhibit a viral infection is an amount that wi^ 
cause a reduction in one or more of the manifestations of viral infection, such as viral 
lesions, viral load, mte of vmis production, and mortality as compaxpd to untreated control 
animals. The precise amount will vary according to &ctors known in the art but is 
expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 fig/kg to 
about 5 mg/kg. An amount of a compound effective to treat a neoplastic condition is an 
amount that will cause a reduction in tumor size or in the number of tumor foci. Again, 
the precise amount will vary according to factors known in fee art but is expected to be a 
dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 ^g/kg to about 5 mg/kg. 

The invention is furfeer described by fee following exairqples, which are provided 
for illustration only and are not intended to be limiting in any way. 

In fee examples below some of fee compounds were purified using semi- 
preparative HPLC. Two different mefeods were used and feey are described below. Bofe 
mefeods used a A-lOO Gilson-6 equipped wife 900 Series Intelligent Interface. The sraii- 
prep HPLC fractions were analyzed by LC-APCI/MS and fee appropriate fractions were 
combined and lyophilized to provide fee trifluoroacetate salt of fee desired compound. 
Mefeod A 
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Colimm: column Microsorb CI 8, 21.4 x 250 mm, 8 micron particle size, 60A pore; 
flow xate: 10 mT/mtn,; jgradient elution fiwi 2-95% B in 25 min„ hold at 95% B for 5 
mmt, where A=0,1 % tdfiuoroacetic acid/water and B==OJ% tdfluoroacetic 
acid/acotaaitnle; peak detection at 254 nm for triggering j&action collection. 
MefhodB 

Column: Phenomena Capcell PaJcClS, 35 x 20 mm, 5 micr<m particle flow 
late: 20 ml/min,; gradiCTt elution ficom 5-95% B in 10 min., hold at 95% B for 2 minu, 
where AM).l % hifluoroacetic acidAvater and B^O J% trifluoroacetic acid/acetonitrile; 
peak detecticm at 254 nm for triggering fiaction coUection. 

Example 1 

l-(2-{[3-(Isoqimoliii^y5-2-propya^ 




PartA 

2-(li?-Imidaz©[4,5-c]quinolin-l-yl>l-«fliano (28.5 g, 0.133 mol) was added in 
portions over a period of 1 hour to a mixture of sodium hydroxide (240 mL of 50%), 
dicMoromethane (240 mL), propargyl bromide (39.6 g of 80%, 0.266 mol) and 
benzyltrimefhylammomum chloride (2.46 g, 0.013 mmol). The resulting reaction mixture 
was allowed to stir at ambient temperature for 1 6 hours at which time the reaction mixture 
was homogeneous. The layers were separated. The aqueous fiaction was extracted with 
additional dichloromefhane. The organic fiactions were combmed, washed with water, 
dried over magnesium sul&te and then concentrated under reduced pressure. The 
resulting residue was combined with diethyl ether and the mbcture was allowed to stir. An 
orange sohd was isolated by filtratioiL This material was recrysfallized fiom ethyl acetate 
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to provide 19.8 g of 2-(lif-iimdazo[4,5-c]quinolin-l-yl)el^^ P-propyDyl) ether as a 
yellow crystalline soKd, m.p. 124-126**C. 

Analysis. Calculated for C15H13N3O: %C, 71.70; %H, 5.21; %N, 16.72. Foimd: %C, . 
71.85; %H, 5.25; %N, 16.90 

NMR (300 MHz, DMSO) 5 9.21 (s, 1 H), 8.44 (m, 1 H), 836 (s, IH), 8.18 (m, 1 H), 
7:71 (m, 2 H), 4.93 (t» J 5. 1 Hz, 2 H), 4.14 (d, J « 2.4 Hz, 2 H), 3.98 (t, J = 5.1 H25, 2 H), 
335(t,J=2.2Hz,lH) 

HRMSCESI) calcd for C15H14N3O (MH*) 252.1 137, foimd 252.1 141 
PartB 

2-(lfl'-Imidazo[4,5-£r]quinolin-l-yl)etiiyl (2-propynyI) efher (19.7 g, 78.4 mrnol) 
and chloroform were combined and then cooled to 0**C. SOdoroperoxybenzoic acid (li.? 
g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The nii3rtiire 
was allowed to warm to ambient temperature by which time all material was in solution. 
Analysis by fhin layer chromatograpby (TLC) indicated that some starting material was 
still present so more S-KsUoroperoxybenzoic acid (two separate 4 g portions) was added. 
About 0.5 hour after the second portion was added, TLC showed no starting inaterial. The 
reaction solution was extracted with 10% sodium hydroxide. Hie aqueous fraction was 
then extracted multiple times with dichloromefhane. The organic fractiooos were 
combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 18.5 gof l-[2-C2-propynylo3qOefhyl]-l^r-inudazo[4,5-c]qu^ 
oxide as a yellow oil. 

HRMS(ESI) calcd for C15H14N3O2 (MET*) 268.1086, found 268.1098 
Parte 

Under a nitrogen atmosphere trichloroacetyl isocyanate (1 5.5 g, 82.2 nunol) was 
added dropwise to a mixture of l-[2H[2-propynyloxy)ethyl]-lff-imidazo[4,5-c]quinoline- 
5N-oxide (18.3 g, 68.5 mmol) and dichloromefhane (300 mL). Vigorous carbon dioxide 
evolution was observed. Afterabout0.5hourallof the material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 
indicated the presence of a small amount of starting material. More trichloroacetyl 
isocyanate (4.5 g) was added. After 1 hour, TLC analysis indicated that the reaction was 
complete. The volatiles were removed under reduced pressure to provide N-{l-[2-(2- 
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propynyloKy)eftyl]-ljEf-i]nidazo[4,S-^^ as a pale 

yellow solid. 

PartD 

Dichloromefhane (1 50 mL) was added to a mixture of fbe solid jGrom Part C and 
methanol (200 mL) and all of the mateiial went into solution. Sodium methoxide (50 g of 
25% in methanol) was added and the solution was allowed to stir at ambient temperature 
overnight The resulting precipitate was isolated by filtration. The filtrate was 
concentrated to a volnme of approximately 100 mL and a second crop of precipitate was 
isolated by filtration. The two crops were combined and dried m a vacuum oven at 60°C 
for 1 6 hours to provide 16.4 g of l-[2-(2-pn)pynyloxy)ethyl]-Lfif-imida2X)[4,5-c]quino 
4-'amine as an ofiF-white solid, m.p- 225-227*'C. 

Analysis. Calculated for C15H14N4O (H20)i/4: %C, 66.53; %H, 5.40; %N, 20.69. Found: 
%C, 66.33; %H, 5.18; %N, 21.12 

NMR (300 MHz, DMSO) 8 8.13 (s, 1 H), 8.08 (br d, J = 7.8 Hz, 1 H), 7.62 (br d, J = 
8.3 Hz, 1 H), 7.44 (br t, J = 7.6 Hz, 1 H), 7.24 (br t, J = 7.5 Hz, 1 B), 6.54 (s, 2 H), 4,81 (1^ 
J = 5.4Hz,2H),4.14(4J = 2.4Hz,2H).3.93(t,J«5.1Hz,2H),3.38(t,J«2.4Hz,J 
H) 

HRMS(BSI) calcd for C15H15N4O (MH*) 267.1246, found 267.1253 
PartE 

Under a nitrogen atmosphere l"[2-(2-propynyloxy)efhyl]-lJ9'-imidazo[4,5- 
c]quinolin-4-amine (16 g, 60.1 mmol), di-/er/-butyl dicarbonate (32.7 g, 150 mmol), 
triethylamine (21 mL, 150 mol), N,N-dimefliylfOTmamide (150 mL) and 4- 
(dimethylamino)pyridiQe (0.1 g) were combined and heated to 80-85*^6. After about 1 
hour file mixture became homogeneous and TLC analysis indicated that very little starting 
material remained. The solution was heated for an additional hour. The solution was 
diluted with ethyl acetate and water. The layers were separated and the aqueous faction 
was extracted with ethyl acetate. The organic fiactions were combined, washed with 
water and ihea with brine, dried over magnesium sulfate, filtered and then concentrated 
under reduced pressure to provide a pale orange-yellow solid. This material was tdtumted 
with diethyl ether to provide 22.6 g of NJ^-(bis tert-butoxycarbonyl)-l-[2-(2- 
propynyloxy)ethyl]-l^r-imidazo[4,5-c]quinolin-4-ainine as an off-white solid, m.p. 139- 
142°C. 
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Analysis. Calcubted for C25H30N4O5: %C, 64.36; %H, 6.48; %N. 12.01. Found: %C, 
64.40; %H, 6.43; %N, 12.06 

. 'HNMR (300 MHz, DMSO) 5 8.44 (m, 1 H), 8.35 (s, I H), 8.08 (m, 1 H), 7.73 (m, 2 H), 
4.94 (t, J = 4S Hz, 2 H), 4. 12 (d. J = 2,4 Hz, 2 H), 3.98 (t, J = 5.1 Hz, 2 H), 3,3 1 ((^ J ^ 2.4 
Hz,lH),L34(s,18H) 

HRMS(ESI) calcd for C25H31N4O5 (MH*) 467.2294, found 467.2307 
PartF 

Under a nitrogen atmosphere N,N-(bis ^er/-butoxycarbon^ 
propynyloxy)ethyl]-12y-imidazo[4,5-^]quino (1.0 g, 2.14 nnnol), triettiylanune 

(0-8 mL, 5.56 mmol) and NJ^-dimetlQrlformamide (25 roL) were combined and the 
resulting solution was heated to SO-SS'^C. Dichlorobis(tnphenylphosphine)palIadiumC[r) 
(0.08 g, 0.1 1 mol), copper(I) iodide (0.04 g, 0.21 nunpl) and 4-bronioisoquinoline (0.49 g, 
2.35 nunol) were added. After 3 hours analysis by high performance liquid 
chromatography (reverse phase with an acetonitrile/water gradient) indicated that the 
reaction was complete. The reaction solution was slowly poured into water with vigorous 
stirring. A cream colored precipitate was isolated by filtration, washed with water and 
then dried in a vacuum oven (<40°C) for 16 hours to provide 1.21 g of N,N-(bis ^er/- 
butoxyxjarbonyl)4-(2-{[3-(isoquinolin-4-yl)-2-propynyl]ox^^ 
c]quinolin-4-aniine. 

HRMS(E1) calcd for C34H35N5O5 (M*) 594.2716, found 594.2732 
PartG 

Under a nitrogen atmosphere, the material jfrom Part F was added in portions to a 
mixture of dichloromethane (5 mL) and trifluoroacetic acid (5 mL). The resulting solution 
was allowed to stir at ambient temperature for 2 hours at which time TLC indicated the 
reaction was complete. The solvents were removed under reduced pressure. The residue 
was diluted with dichloromethane/tnethanol (-4/1) and 20% sodium hydroxide. The 
layers were separated. The aqueous fraction was extracted with 
dichloromethane/methanol (~4/l), The organic fractions were combined, dried over 
magnesiiun sulfate, filtered and then concentrated under reduced pressure. The residue 
was purified by flash chromatography to provide 0.15 g of l-(2-{[3-(isoquinolin-4-yl)-2- 
propynyl]oxy}ethyl)-liy-unidazo[4,5-^]quinolin-4-anaine as an ofF-white solid, m.p. dec > 
205«. 
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'H NMR (360 MHz, DMSO) 6 9.30 (3, 1 H), 8.43 (s, 1 H), 835 (s, 1 JI), 8.19 (m, 2 
7.88 (hr d, J = 8.0 Hz, 1 H). 7.65 - 7,80 (m, 4 H), 7.60 (d, J= 8.3 Hz, 1 H), 7.49 ft J = 7.8 
Hz, 1 B), 7.34 (t, J = 7.8 Hz, 1 H), 4.93 (t J = 4.9 Hz, 2 H), 4.57 (s, 2 H), 4.14 (t, J« 5.1 
Hz,2H) 

HRMSCBSl) calcdfor C24H19N5O (MDBO 394.1668,.foimd 394.1669 



[2-(2-propynyloxy)efhyl]-lJif-iimdazo[4,5-c]qumolin-4-amme (1.0 g, 2.14 mmol) was 

reacted with 2-bromothiazoIe to provide 0.97 gof N,N-(bis ter?-butoxycarbonyl)-l-(2-{[3- 

(l,3-thia20l-2-yl)-2-piop)aiyl]03Q'}e%l)-liy-iimdazo[4,5-c]qvmoM as a glassy 

yellow solid. 

MS (CI) 550, 450, 350 

Parts 

Using the general method of Example 1 Part G, the material from Part B was 
hydroly2Bd to provide 0.1 1 g of l-(2-{[3-(l,3-thiazol-2-yl)-2-propynyr|o;Qr}ethyl>lff- 
imidazo[4,5-c]quinolin-4-amine as a white solid, m.p. 157-159°C. 
Analysis. Calculated for CiaHisNsOS - (H.20)w- %C, 61.09; %H. 4.42; %N, 19.79. Foimd: 
%C, 61.06; %H, 4.37; %N, 19.53 



l-(2-{[3-(l,3-Thiazol-2-yO-2-piopynyl]oxy}efl^l)- 
liy-imidazo|;4,5-cJqimioIin-4--ainine 




Part A 



Using the general method of Example 1 Part F, N,N-(bis ^ert-buto3qfcarbonyl).-l- 
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^HNMR (500 MHz, DMSO) 5 8.18 {s, 1 H), 8.11 (d, J - 7.9 Hz, 1 H), 7.89 (dd, J - 17.7, 
2.9Hz, 1 H>, 7.62 (d, J -7.9 Hz, 1 H),7,43 (t, J«7.5Hz, 1 H), 7.23 (t, J-7.5H2, 1 H), 
' 6.64 (s, 2 B), 4.83 (m, 2 H), 4.50 (s, 2 H), 4.01 (w, 2 H) 

HRMS(EI) paled far CisHisN^OS 349.0997, foimd 349.0988 



Exampb 3 

l-{2-[3'^ljy-Pyrazol-4-yl)propoxy]e%l}4Hri^ 



N^-(bis /e^^butoxycaIbonyl)-l-[2-(2-propynyloxy)e1hyl]-lff-imida^ 
c]quinolin-4--ainine (2.25 g, 4.82 mmol), 1rie%lamiiie (1.34 mL, 9.64 mmol), 4- 
iodopyrazole (1.02 g, 5.30 mmol) and anhydrous acetouitrile (40 mL) were combined. 
Nitrogen was bubbled through the resulting solution for 10 minutes. 
DichIorobis(triphenylphosphine)palladium(II) (68 mg, 0.096 mol) and copper(I) iodide 
(37 mg, 0.192 mmol) were added and the solution was heated to 40°C. After 1 hour 
analysis by HPLC (reverse phase) indicated that no reaction had taken place. The reaction 
solution was heated to about 90°C. After 4 hours analysis by HPLC indicated that the 
reaction was complete. The volatiles were removed under reduced pressure. The residue 
was purified by flash chromatography (9/1 dichloromethane/methanol) to provide 1 .2 g of 
N,N-(bis /er/-butoxycarbonyl)-l -(2- {[3-(lff-pyrazol-4-yl)-2-propynyl]oxy} oihyiyiH- 
inudazo[4,5-c]quinolin-4-ainine as a white solid. 



The material from Part A was combined with methanol (-20 mL) and catalyst 
(0.25 g of 10% palladium on carbon). The mbcture was hydrogenated for 4 hours at which 




PartA 



Parts 



46 



wo 02/46193 




lPCTAJSOl/46704 



time analysis by reverse phase LC-MS indicated reduction to the alkene and Ihe alkane. 
More catalyst (0.25 g) was added and Ihe mixture was hydrogenated for 2 days at which 
time LC-MS indicated one product with no starting material or alkene. The mixture was 
filtered and the filtrate was washed with methanol. The solution was concentrated to give 
5 a solid. Thismaterial was purified by flash chromatography (9/1 

dichloromethane/methanol) to provide 0.9 g of N,N-(bis /ert-butoxycarbonyl)-l-{2-j;3-^ 
(ljy-pyrazol-4-yl)propoxy]ethyl}-lF-imidazo[4,^^^ as a white solid. 

^HNMR (300 MHz, DMSO) 512.43 (br s, 1 H), 8.48 (br d, J=7J Ife I H), 8.37 (s, IH), 
8.08 (br d, J - 7.3 Hz, 1 H), 7.72 (m, 2 H), 7.30 (br s, 1 H), 7.14 (br s, 1 H), 4,92 (t, J = 4.9 
10 Hz, 2 H), 3.88 (t, J = 4.9 Hz, 2 H), 2.22 (t, J = 7,8 Hz, 2 H), 1,56 (m, 2 JQ, 1,31 (s, 18 H) 
MS (ED 537. 437, 337 
Parte 

Under a nitrogen atmosphere trifluoxoacetic acid was added to a mixture of NjN- 
(bis rert-butoxycarbonyl)-l-{2-[3-(lff-pyrazol-4-yl)prop^^^ 

1 5 c]quinolin-4-amine (0.5 g, 0J93 mmol) and dichloromethane (5 mL)- resulting 

solution was allowed to stir for 16 hours at which time analysis by LC-MS indicated that 
the reaction was complete. The solvents were removed under reduced pressure. The 
residue was dissolved in efhyl acetate (--10 mL) and triethylamine (2 mL) was added. A 
precipitate formed and ihe reaction mixture was allowed to stir for 2 hours. The solid was 

20 isolated by filtration and then it was purified by flash chromatography (9/1 to 8/2 
dicUoromethane/mefhanol) to provide 0.18 g of l-{2-[3-(lif-pyrazo-4- 
lyl)pxopoxy]efhyl}-li?-inaddazo[4,5-c]qi^ as a white solid, m.p. 163-169°C. 

Analysis. Calculated for CisHaoNeO • (CF3C02H)o.i5 %C, 62.18; %H, 5.75; %F, 2.42; %N, 
23.77. Found: %C, 61.86; %H, 5.70; %F, 2.52; %N, 23.44 

25 ^H NMR (300 MHz, DMSO) 5 12.50 (br s, 1 H), 8.20 (s, 1 H), 8.15 (d, J = 8.3 Hz, 1 H), 
7.66 (d, J - 8.3 Hz, 1 H), 7.49 (t, J = 7.6 Hz, 1 H), 7.29 (t, J = 7.6 Hz, 1 H), 7.1 5 - 7.40 (br 
• s, 2 H), 7.00 (br s, 2 H), 4.81 (t, J = 4.6 Hz, 2 H), 3.84 (t, J = 4.6 Hz, 2 H), 3.34 (t, J = 6.1 
Hz, 2 H), 2.27 (t, J = 7.6 Hz, 2 H), 1 .60 (m, 2 H) 
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Example 4 

l-[2K3-Pyrmudin-2-ylpropoxy)B%l]-liy-M 

n 




■r-N 



PartA 

5 Under a uitrogen atmosphere dibenzyl dicaibonate (50 g, 174 mmol) was added to 

a mixture of l-[2-(2-prop5aiyloxy)efhyl]-lif-mudazo[4,5-c]q^ (16.4 g, 61,6 

mmol) and anhydrous N,N-dimefhylformamide (200 mL). The reaction naixture was 
allowed to stir at ambient temperature for 1 6 hours and the reaction mixture turned 
homogeneous. The reaction mixture was partitioned between ethyl acetate and water. The 
10 layers were separated. The aqueous layer was extracted with ethyl acetate. The organic - 
fractions were combined, washed with water, washed with brine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure to provide a semisolid. This 
material was triturated with diethyl ether to provide 27.4 g of N,N-(bis 
benzyloxycarbonyl)-l-[2-(2-propynyloxy)ethyl]-lif-imidazo[4,5-c]qum^ as a 

15 white soUd. 
PartB 

N,N-(Bisbenzyloxycarbonyl>l-[2-(2-propynyloxy)ethyl]-lH-imida^ 
c]quinolin-4-amine (1 .00 g, 1.87 mmol), anhydrous acetonitrile (10 mL), triethylamine 
(0.68 mL, 4. 86 mmol), and 2-bromopyrimidine (0.327 g, 2.06 mmol) were combined. 

20 Under a nitrogen atmosphere copper 0) iodide (0.014 g) and 

dich]orobis(triphenylphosphine)palkdium(II) (0.026 g) were added. The reaction mixture 
was mamtained at ambient temperature for 15 mmutes and then heated to 80**C for 1.5 
hours. The reaction mixture was diluted with ethyl acetate and water. The aqueous layer 
was separated and then extracted with efhyl acetate until no UV materials remained in the 

25 aqueous layer. The organic fractions were combined, washed with aqueous sodium 

bicarbonate and brine, dried over magnesium sulfate, fiQtered and then concentrated imder 
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leduced pressure. The residue was purified by column chromatogca|>hy eluting wilii 9B/2 
eflryl acetate/xoefhaiiol to provide 0.68 g of a mixtare of tiie mono and di 
benzylaxycarbonyl protected l-{2-[p-pyriimdin-2-y]prop-2-yn.yl)oxy]e%l}-lJ3- 
imidazo[4,5-c]quinolin-4-ainine. 
5 'H mm. (300 MHz, DMS0-d6) 5 8.78 (d, 7= 4.9 Hz, 2 H), 8.49 (m, 1 H), 8.45 (s, 1 H), 
8.12 (m, 1 H), 7.73-7.78 (m, 2 H). 7.50 (t, J= 4.9 Hz, 1 H), 7^53-7.28 (m, 6H), 7.14-7.17 
(m, 4 H), 5.20 (s, 4 H), 5.02 it, 5.0 Hz, 2 H), 4.51 (s, 2 H). 4.10 (t 5.0 Hz. 2 H), 
MS (CI) for C35H28N5O5 m/z 613 (MEf), 569, 461, 345 
Parte 

10 The material ftom Part B, palladium'hydroxide (0.25 g of 20% on carbon) and 

melhanol (25 mL) were combined and hydrogenated at 47 psi (3.3 Kg/cm^) for 3 hours at 
ambient temperature. The reaction mixture was allowed to stand over the weekend at 
which time analysis indicated the presence of some product with protected amine groups. 
The leaction mixture was filtered to remove the catalyst and the filtrate was treated with 

15 sodium meflioxide (1 mL of 25% in methanol) for about 16 hours to remove the protecting 
g[oiq)S. The reaction mixture was concentrated under reduced pressure. The residue was 
purified by column chromatography eluting with 1/1/1 ethyl acetate/meflianol/hexane to 
provide 0.235 g of a solid. This material was stirred with hot toluene and then filtered to 
lemove^insoluble materials. The filtrate was concentrated under reduced pressure. The 

20 residue was triturated with isopropanol and ethyl acetate to provide 61 mg of l-[2-(3- 
pyrinudin-2-y%)ropoxy)ethyl]-lJy-imidazo[4,5-c]quinolin-4-amine as a solid, m.p. 126- 

127*'C. 

Analysis. Calculated for CijHaoNdO: %C. 65.5; %H, 5.79; %N, 24. 12. Found: %C, 
65.65; %H, 5.78; %N, 24.15 
25 'H NMR (300 MHz. DMS0-d6) 5 8.66 (d, J= 4.7 Hz. 2 H), 8.14 (s, 1 H), 8.08 (d, J» 8.0 
Hz. 1 H). 7.62 (d, y = 8.2 Hz, 1 H), 7.45 (t, 7= 7.0 Hz, 1 H), 724-7.31 (m, 2 H), 6.58 (s, 2 
H), 4.77 (t, /= 4.7 Hz, 2 H), 3.84 (t, y = 4.5 Hz, 2 H). 3.42 (t, /= 6.2 Hz, 2 H), 2.82 (t, J= 
7.5Hz,2H),1.89(m,2H3 

IR (KBr) 3302, 3187, 2868, 1637, 1561, 1418, 1139 cm'' 
30 HRMS (EI) calcd for CigHiciNeO (M*) 348.1699, found 348.1700. 
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Examples 

l.[2-(3-Pyridin4-y]^iopoxy>%I>iiy-imidazo[4,5-«]^ 

NH, 




PartA 

5 Using the general method of Example 4 Part B N;N-(bis benzyIoxycaibonyl>l-[2- 

(2-propjTiyloxy)e1iiyl]-lif-imidazo[4,5-c]quinoljn-4-amine (2.00 g, 3.74 mmol) was 
reacted with 4-bromopyridine (0.8 g, 4.12 mmol) to provide 1.47 g of a mixture of mono 
and dibenzyloxycarbonyl protected l-{2-[(3-pyridin-4-ylprop-2-ynyl)oxy]ethyl}-lF- 
imidazo[4,5-c]quiiiolin-4-amine. 

10 NMR (300 MHz, DMSO-d6) 5 8.46 (m, 3 H), 8.43 (s, 1 H), 8.12 (m, 1 H), 7.72-7.76 

(m, 2 H), 722-7.28 (m, 5 H), 7.14-7.17 (m. 6 H), 5.18 (s, 4 H), 5.00 (t, J= 5.0 Hz, 2 H). 
4.45 (s, 2 H), 4.12 (t, J= 4.0 Hz, 2 H) 
MS (CI) for C36H29N5O5 m/z 612 (MH*). 568, 344 

Parts 

15 Palladium hydroxide (0.57 g of 20% on carbon) was added to a solution of the 

material fiom Part A in methanol (-10 mL). The mixture was hydrogenated at 50 psi (3.5 
Kg/cm*) for 5 hours. More catalyst (0.07 g) was added and the hydrogenation was 
continued for another hour. The reaction mixture was filtered to remove catalyst and iiie 
fater cake was ttiorou^y washed with methanol. The filtrate was concentrated imder 

20 reduced pressure. The residue was purified by column chromatography eluting wilh 6/3/1 
ethyl acetate/methanol/hexane and then triturated with diethyl ether to provide a solid. 
This material was further purified by column chromatography eluting with 9/1 
dichloromethane/methanol with ammonium hydroxide to provide 0.20 g of l-[2-(3- 
pyridin-4-y^>ropoxy)ethyl]-lH-imidazo[4,5-c]quinolin-4-amine as a solid, m.p. 160- 

25 162'C. 
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Analysis. Calculated for C20H21N5O: %C, 69.14; %H, 6.09; %N, 20.16. Found: %C, 
69,17; %H, 6.09; %N, 19.79 

'HNMR(300MHz;,PMS(>d6) S 8.29 (dd, J-2.6, 1.8 Hz, 2H), 818 (s, 1 ^), 8.11 {d,J 
« 8.2 Hz, 1 H), 7.62 (dd, J« 7,1, 1.4 Hz^ 1 H), 7.45 (d^, 6.9, 1.7 H;^ 1 B), 7.23 (dt, 
5 .6J, UH2;, 1H),6.91 (dd, J-4.4, L3Hz,2H),6.62.(s,2H),4.81 (t, J=5,0Hz,2H), 
3.82 (t, 5.0 Hz, 2 H), 2.38 (t, J- 7.6 Ife, 2 H), 3.28 (t, J'- 6.1 Hz, 2 H), 1.64 (m, 2 H) 
IR (KBr) 3418, 3100, 1698, 1595, 1531, 1094, 767 ctxx^ 
HRMS (EI) calcd for C2oH:jiN50 (Mf^ 347.1746, found 347.1747 

10 Example 6 

X-[2-<3«Pyridin-2-ylpr<q)oxy)ethyl]-l;ff-im 




PartA 

Under a nitrogen atmosphere N,N-(bisbenzyloxycarbonyl)-l-[2-(2- 
15 propynyloxy)efhyl]"liJ-inridazo[4,5-c]qirmo]^ (2.5 g, 4.68 mmol), anhydrous 

acetonitrile (20 mL), triefhylamine (1.7 mL, 12^ mmol), and 2-bromopyridme (0.5 mL, 
5.14 namol) were combined and the resulting homogeneous mixture was heated to 40**C. 
Copper (T) iodide (0.036 g) and dichlQrobis(triphenylphosphine)palIadium([I) (0.066 g) 
were added. After 1 8.5 hours the reaction mixture was partitioned between ethyl acetate 
20 and aqueous sodiiun bicarbonate. The organic fraction was washed with brine, dried over 
magnesium sulfate and then concentrated under reduced pressure. The residue was 
purified by column chromatography eluting with 1/9 hexane/ethyl acetate to provide 0.9 g 
of a mixture of mono and di benzyloxycaibonyl protected l-{2-[(3-pyridin-2-ylprop-2- 
ynyl)oxy]ethyl}-l^f-imidazo[4>c]quinolin-4-amine. 
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*HNMR (300 MHz, DMSOd6) 8 8.50-8.54 (m, 2 H), 8.44 (s, IH), 8.12 (m, 1 1©, 7.71- 
7.77 (tn, 3 H), 7.34-7.39 (m, 1 H), 7.23-7.29 (m, 7 H), 7.14-7.17 (m, 4 H), 5.19 (s, 4 H), 
5.01 (t, 4.6 Hz, 2 H), 4.46 (s, 2 H), 4.10 (t, /«= 4.8 Hz, 2 B[) - 
MS (C3) for CseKsNsOsm/z 612 (MH^, 568, 460 
PartB 

Palkdium hydroxide (0.776 g of 20% oa caibon) was added to a solution of fbe 
material from Part A in methanol The mixture was hydrogenated at 45 psi (3.2 Kg^cm^) 
for 2.5 hours. The reaction mixture was fltered to remove catalyst and the filter cake was 
thoroughly washed with methanol. The filtrate was concentrated under reduced pressure 
to provide a glassy solid. This material was tdturated with dietliyl ether and hexane 
containing a small amount of toluene. The resulting powder ^s isolated l3y filtration and 
dried at 78°C overnight in a vacuum oven. This, material was furtbo* purified by xsolumn 
chromatogn^hy elutmg with 9/1 dicblorQmethane/methanQl wifli a few drops of 
ammonium hydroxide to provide 25 mg of l-[2-(3-pyridin-2-y%irq)O3g0e%5-LH"- ■ 
imidazo[4,5-c]quinolin-4-amine as a solid, m.p. 138-140^0. 

Analysis. Calculatsd for C2oH2iNsO«(Jl20)y5: %C, 68.43; %H, 6.15; %N, 19.95. Found: 
%C 68.47; %H, 5.95; %N, 19.63 

'H NMR (300 MHz, DMSOd6) 5 8.41 (d, 7=4.4 1 H), 8.16 (s, 1 H), 8.10 (d, 7= 7.7 
Hz, 1 H), 7.63 (d, 8.4 Hz, 1 H), 7.54 (dt, 9.7, 1.7 Hz, 1 H), 7.43 it, 7= 7.3 Hz, 1 
H), 7.24 (t, /= 7.5 Hz, 1 H), 7.13 (t, 5.5 Hz, 1 H), 6.93 (d, 7= 7.6 Hz, 1 H), 6.59 (s, 2 
H), 4.77 (t, /= 5.1 Hz. 2 H). 3.82 (t, 5.5 Hz, 2 H). 3.34 (t, / = 6.3 Hz, 2 H), 2.57 (t. 
7.3 Hz, 2 H), 1.75 (m, 2 H) 

m (KBr) 3361, 3302, 3188, 1638, 1526, 1119, 751 cm"' 

HRMS (EI) calcd for CajHaiNjO (t/t) 347.1746, found 347.1747. 
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^cample 7 

l"{2-[3-(l,3-Thiazol"2-yl)propoxy]etiiyl}-lff-i^ 

NH2 




PartA 

Under a nitrogw atmosphere NJN[-(Bisbeii2yloxycarbonyl)-l-[2-^(2- 
prop)aiyloxy)e%l]-lF-inudazo[4,5-c]qiim (3.25 g, 6.08 mmol), anhydrous' 

N^NHiimefhylfonnamide (15 mL% txiethylamme (2.2 mL, 15.8 nraiol) and 2- 
bromothiazole (0.6 mL, 6.69 mmol) were craibined and heated to 80°C. Copper (I) iodide 
(0.046 g) and dicMorobis(tripheitylphosphine)palIadiom (I^ (0.085 g) were added. After 
2 hours the reaction was stopped and the solvent was removed. The erode product was 
purified by column chromatogr^hy eluting with 8/2 eSsyl acetate/hexane to provide ^-2 g 
of a mixture of mono and di benzyloTcycaibonyl protected l-(2-{[3-(l,3-fhiazol-2-yl)pK>p- 
2-ynyl]oxy}ethyl)-liy-imidazo[4^-^]quinolin-4-amine. 

'HNMR (300 MHz, DMS0-d6) 5 8.47-8.50 (m, 1 H), 8.44 (s, 1 H), 8.11 (m, 1 H), 7.89 
(d, J= 3.2 Hz, 1 H), 7.85 (d, J= 3.3 Hz, 1 H), 7.31-7.77 (m, 2 H), 7.23-7.28 (m, 6 H), 
7.14-7.17 (m, 4 H), 5.20 (s, 4 H), 5.00 (t, J= 5.0 Hz, 2 H), 4.52 (s, 2 H), 4.09 (t, J= 5.5 
Hz,2H) 

MS (d) for C24H27N5O5S m/z 618 (Mtf), 475, 466 
PartB 

Palladium hydroxide (^-2 g of 20% on carbon) was added to a solution of the 
material from Part A in methanol. The mixture was hydrogenated at 45 psi (3 2 Kg/cm^) 
for 3 hours. More catalyst (0.3 g) was added twice and the hydrogenation was continued 
for a total of -25 hours. The reaction mixture was filtered to remove Ihe catalyst The 
filtrate was concentrated under reduced pressure to provide 1 .3 g of mono 
benzyloxycarbonyl protected l-{2-[3-(l,3-thiazol-2-yl)propoxy]ethyl}-lJ?-imida2o[4,5- 
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cjqumoIin-^-amiQe. This matBiial was combined wttb metibanol (5 mL) and sodium 
methoxide Q5 mL of25% in methanol). The resulting mixture was stirred for 3 days. 
The reacrtionTOixture was concentrated undar reducedpressure and Uien purified by 
column chrfflowfogr^pby. The reauItingma,tBriaI was tditaiatBd with dieflferl^er and dried 
to provide 0^8 g of l-{2-I?<l,3-titol-2-yl)propoxy]etiiyl}-lF-imidaTO[4^-c3quinofc^ 
4-amine as a soHd, m.p. 134-135"C. 

Analysis. Calculated for Ci8Hi>NiiQS: %C, 61.17; %H, 5.42; m, 19.81, Found: %C, 
6126;%H,.5.23;N,%I9.51 

'HNMR (300 MHz, E>MS0-d6) 8 8.16 (s, 1 B), 8.10 (d, 8.4 Bz, 1 H), 7.63 (m, 23), 
7.51 <d, 3.3 Hz, a H), 7.43 <t, J= 7.1 Hz, 1 H), 7.23 (t,/= SiOHz, 1 H), 6.58 (s, 2 H), 
4,79 (t, /= 4.7 Hz, 2 H), 3.84 (t, 4,8 Hz, 2 H), 3.4 (t, /= 6.0 Hz, 2 H), 2.86 (t, J-^ 7.8 
Hz,2H),1.83(m,2H) 

BR. (KB^) 3458, 3358, 3295, 3191, 1640, 1538, 1121, 752 cm-* 
HRMS (EI) calcdfor CisHigNsOS (NO 353.1310, found 353.1308. 

Examples 

l-[2-(3-Pyridinr3-ylpK>poxy)efiiyl]-lfi'-imidazb[4,5-c]quiira 

Bis(tri£luaroacetatB) 




PartA 

Under a nitrogen atmosphere N,N-(Ws fert-but5roxycaboi^l)-l-[2-(2- 
propynyIoxy)ethyl]-lJy-imida2»[4,5-c]quinoIin-4-arnine (1.75 g, 3.75 mmol), 3- 
iodof^nidine (0.85 g, 4.13 mmol), trie%lamine (1.4 mL) and acetonitrile (15 mL) were 
combined and tiien heated to 60°C. Copper (J) iodide (0.03 g, 0.15 mmol) and 
dichlorobis(triphenyiphosphine)pa]lad[ium (0) (0.05 g, 0.075 mmol) were added. The 
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leaction was complete after 30 minutes. The solvents were t^oved under teduced 
pressure. The crude product was purified by column chromatography (silica gel eluthjg 
first mih dicMoromethane and thea with 9S/2 dichloromethane/methanol) to provide 1.26 
g of a nidxture of di-BOC protected and urprotected l-{2-[(3-pyiidin-3-ylprqp-2- 
5 ynyl)oxy]ethyl}-lir"imidazo[4,5-^]qmolm^ 

*H NMR (300 MHz, DMSO-d6) 5 8.54 (bs, 1 H), 8.44-8.48 (m, 2 H), 8.4 (s, 1 H), 8.06 
(m, 1 H), 7.69-7.73 (m, 2 H), 7.54 (d,/« 7.6 Hz, 1 H), 735 (m, 1 H), 4.99 (t, •/= 4.8 Hz, 
2 H), 4.40 (s, 2 H), 4.09 (t, 5.0 Hz, 2 H), 1.31 (s, 18 fl), 
MS (CI) for CsoHaaNsOs m/z 544 (MH*), 444, 344 
10 Parts 

A solution of the material fi:om Part A in methanol was combined with catalyst 
(0.7 g of 10% palladium on carbon) and the mixture was faydrogenated at 45 psi (3.2 
Kg/cm^)for2hours. The catalyst was removed by filtration and the filtrate was 
concentrated under reduced pressure to provide 0.67 g of a mixture of di-BOC protected 

15 and unprotected l-[2-(3-pyridin-3-ylpropoxy)efhyl]-lff-in3idazo[4,5'^^ 

^H NMR poo MHz, DMS0-d6) 8 8.50 (d, 7.3 Hz, 1 H), 8.39-8.486 (m, 2 H), 8.29 (s, - 
1 H), 8.07 (d, y = 8.4 Hz, 1 H), 7.71-7.75 (m, 2 H), 7.46 (d, 8.5 Hz, 1 H), 731 (m, 1 
H), 4.94 (t, 4.6 Hz, 2 H), 3.88 (t, J= 5.0 Hz, 2 H), 3.32 (t, /= 5.9 Hz, 2 H), 2.38 (t, J « 
7.5 Hz, 2 H), 1.63 (m, 2 H), 1.30 (s, 18 H), 

20 MS (CI) for C30H37N5O5 m/z 548 (MET*), 448, 348 
Parte 

Under a nitrogen atmosphere ib& material fi:om Part B was combined with 
anhydrous dichloromethane (5 mL) and trifluoroacetic acid (5 mL). The reaction mixture 
was stirred at ambient temperature for 1 hr. The solvents were removed under reduced 
25 pressure. The residue was tritumted with diethyl ether, isolated by filtration and then dried 
in a vacuum oven to provide a tan solid. This material was rectystallized first firom 
isopropyl alcohol and then fi-om dichloromethane/methanol to provide 0.40 g of l-'[2-(3- 
pyridin-3-ylprQpoxy)efhyl]-l^-imidazo[4,5-c]quinolin-4-amine bis(trifluoroacetate), m.p. 
134-136°C. 

30 Analysis. Calculated for C2oH2iN50»(C2HF3Q2)2»(H20)i/2: %C, 50.08; %H. 4.23; %N, 
12.03. Found- %C, 49.87; %H, 3.82; %N, 12.16 
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'H NMR (300 MHz, DMS0-d6) 5 9.00-9.25 (bs, 2 H)» 8.50 (s, 2 H), 837 (d, 7= 7.7 Hz, 1 
H), 7.82 (d, 7.4 Hz, 1 H), 7.73-7.75 (m, 2 H), 7.55-7.58 (m, 2 H), 4.90 (t, 7= 4.9 Hz, 2 
H). 3.86 (t, 4.8 Hz, 2 H), 3.35 (t, J= 6.1 Hz, 2 H), 2.49 (t, 7.0 Hz, 2H), 1.67 (m. 2 
H) 

5 IROKBr) 3421, 3212,2885, 1699, 1199, 1120, 720 cm'' 

HRMS (EI) calcd for QioHaiNsO (M*) 347.1746, found 347,1743. 



Using file general method of Example 8 Part A, except that the reaction 
temperature was raised to SO'C, N,N-(bis ;er/-butyo;^abon^)-l-[2-(2- 
im>pynyloxy)ethyl]-lfr-imidazo[4,5-c]quinoliii-4-ainine (2.5 g, 5.36 mmol) was coupled 
15 with 5-btomopyiiimdine (0.94 g, 5.89mmol) to provide 1.59 g of NJ>I-(biB tert- 
bBtoxyoaibanyl)-l-{2-[(3-Ryrinudin-5-y]^piop-2-y^y 
c]quinolin-4-aniine. 

'H NMR (300 MHz, DMSO-d6) 5 9.19 (s, 1 H), 8.64 (s, 2 H), 8.44-8.47 (m, 1 H), 8.40 (s, 
1 H), 8.02-8.06 (m, 1 H), 7.68-7.72 (m, 2 H). 4.99 {t, 5.0 Hz, 2 H), 4.43 (s, 2 H), 4.10 
20 (t, J= 5.2 Hz, 2 H), 1.32 (s, 18 H) 

MS (CI) for C29H^605 m/z 545 (Mtf), 445, 345 
PartB 

A methanol solution of tbe material ftom Part A was combined with catalyst ( 5% 
platinum on carbon, palladium hydroxide and 10% palladium on caibon were used in 



Example 9 

l-[2-(3rPyiimidin-5-ylprop<By)!5(hyli-lif-im« 
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soccesacm) and hydxogenated to inovide 0.60 g of N^-(bis rer^biitocKycaibQiiyl)-l-[2>(3- 

'HNMR (300 MHz, DMS0-d6) 5 8,98 (s, 1 H), 8.48-8^2 (m, 1 H), 8.45 (e, 2 H), 8.40 (s, 
1 H), 8.06-8.09 (m, 1 H), 7.70-7.74 (m, 2 H), 4.94 (t, J- 5.1 Hz, 2B0, 3,89 (t, 7= 5.0 Hz, 
5 2H),334(TO,2H),2.34(t.J^73H2,2ED,1.64(m,2'H),1.29(%18H) 
MS (CI) for CzgBbeHeOs m/z 549 (NffiO, 449, 349 
Parte 

Using Hie genetal mefitod of Example 8 Part C, fbe material &om Fait B was 
bydtolyzed to provide 0.14 g of l-[2-(3-pyriniidin-5-ylpnqKwy)efty^ 
10 c]qiiiftoIin-4-*anune,.in.p, 159-161''C. 

Analysis. Calculated for Ct9H2oN60«(CaHF3C)2)wo«(H20)i/4: %C, 63.27; %H, 5.70; %N, 
23.06. Tound: %C, 63.47; %H, 5.35; %N, 22.88 

'HNMR (300 MHz, DMS0-d6) 5 8.98 (s, 1 B), 8.48 (s, 2 1^, 8.19 (s, 1 H), 8.15 (d,V=^ 
8.0 Hz, 1 H). 7.63 (d,J= 8.6 Hz, 1 H), 7.46 (t. J= 6.0 Hz, 1 H), 7.28 (t; 8:4 Bz, 1 HJ. 
15 6.79(s,2H),4.81 (l;J= 4.8 Hz, 2 H), 3,84 (liJ= 5.1 H2i2H), 3.33 (t,J=6X) Hz, 2 H)^ 
2.43 (t, J= 7.4 Hz, 2 H). 1 .69 (m. 2 H) 
IR(KBr)3310,3132, 1647, 1582, 1531, 1403, 1117 om^' 

HRMS (El) calcd for C,j»H2oN60 (M^ 348. 1 699, found 348.1 695 / 
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Example 10 

amine bydiocUoride 
l-{2-'[(l-Benzyl4fl'-l,23-triazol-5-yl)meQioxy]et^^^^ 

amine hydrocldoride 




PartA 

N,N-(BisbenzyloxycaibOTyl)-l<2-C2-piopynyloxy)ea^^^ 
c]quinolin-4-aimne (L5 g, 2.81 mmol), anhydrous toluene (30 mL) and benzyl azide (1.3 
xnL, 9.12 mmol) were combined and heated in an oil bath at 100**C for 28 hours. The 
reaction mixtuie was concentrated xmd&r reduced pressure to provide crude product as a 
brown oil. 
Parts 

Sodium mefhoxide (2.19 mL of 25% in methanol, 9.52 mmol) was added to a 
mixture of the material fix)m Part A and methanol (20 mL). The reaction mixture was 
allowed to stir at ambient temperature overnight and tibten it was concentrated under 
reduced pressure to provide a dark oil. The oil was purified by column chromatography 
eluting with 5% methanol in dichloromethane to provide a light yellow oil. The oil was 
treated with 1 .0 M hydrogen chloride to provide a pink solid. This solid was recrystallized 
twice from acetonitrile and the resulting product was dried in a vacuum oven at 80°C for 2 
hours to provide 0.12 g of a mixture of the regio isomers of the desired product i.e. a 
mixture contamingboth l'{2-[{lA3Gmyl-lH-l^,3'tA^ 

imida2o[4,5-c]quinoline-4-amine hydrochloride and l-{2-[(l-ben2yMjy-l ,2,3-tria2ol-5- 
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yl)inefihoxy]eliiyl}-ljFf-iimdazo[^^^ hydrochloride, as a light pink 

ciystalline soEd, mp. 209-21 1°C. 

Analysis: Calculaiied for C22H21N7O - 0.951 HCl • 0.615 IfcO: %C, 59.35; %H, 5.25; %N, 
-22.02; Found: %C, 59.46; %H, 5.16; %N, 22.05. 

'H-NMR (300 MHz,DMSJ>d6) 5 9.00 (br 8,2 H), 8.46 (s, 1 H), 828 (d, J=7.8 Hz..l H), 

7.98 (s, 1 H), 7.83 (br d, J=7.8 Hz. J B^, 7.71 (br t, J=7.8 Bz, 1 H), 7.50 (br t, J=7J Hz, 1 

H) 7.20-7.40 (m, 5 B), 5.52 (s, 1.88 H), 5.39 (s, 0.12 E), 4.88 (li J=^.9 Hz, 2 H), 4,52 (s, 2 

H), 3.95 (t, J=^.9 Hz, 1.88 H), 3.87 (t, >=5:l Hz, 0.12 H) 

IR (KBr) 3152, 2638, 1672, 1605, 1126 qjn'' 

HRMS (El) calcd for C22H21N7O (k*) 399.1808, found 399.1802. . 

Example 11 

l-[2<{l'-[(PhenyIsulfaiiyl)me%l]-^ 

c]gumoliiie-4*-aimne 
142-({l-[CPhenylsulfanyl)me1hyl]4^^ 

c]qumoIin6-4-amine 




Part A 

Under a nitrogen atmosphere, anhydrous toluene (20 toL), N,N-(bis ^cr^- 
butoxycari)onyl)-l-[2-(2-propynyloxy)ethyl]-lir-nnidazo[^^^ (1.0 g, 

2.1 mmo^ and azidometiiyl phenylsulfide (0.61 mL, 43 mmol) were combined and heated 



59 



wo 02/46193 



PCTAJSOl/46704 



at reflux for 72 hours. The reaction mixture was allowed to cool to ambient tempeiature 

and fhra it was concentrated under reduced pressure to provide a b^^ Thismatedal 

was purified by column chromatography eluting with. 80^0 ethyl acetate/hexane to 

provide 0.95 g of product as a clear oil. 

MS (CI) for C32H37N7O5S m/z 632 CMH+), 532, 458, 432 

PartB 

A solution of &e material from Part A in anhydrous dichloromelhane (15 mL) was 
added to a mixture of trifluoroacetic acid (7.4 mL) and anhydrous dicUoromethane (6 mL) 
which had been chilled to 0°C. The reaction mixture was kept in an ice bath &)r 2 hours 
and then allowed to warm to ambient temperature. After 6 hours die reaction naixtuie was 
washed with 20% sodium hydroxide. The aqueous fiaction was extracted with 
dichloiomefhane. The oiganic fractions were combiaed, washed with water, dried over 
magnesium sul&te, filtered and thra concentrated under reduced pressure to provide a 
green oil. The oil was purified by column chromatography eluting with 5% methanol in 
dichloromefhane to provide a green crystalline solid. This noat^al was recrystalhzed . ^ 
firom isqpropanol to provide 0.12 g of a mixture of the regio isomers of the desired product . 
Le. a mixture containing both l-[2-({l-[(phenylsulfanyl)mefhyl]-lir-l,23-triazol-4- 
yl}methoxy)ethyl]-lir-imidazo[4,5-c]quinoKne-4-ainine and l-[2-({l- 
[(phanylsulfenyl)methyl]-lH-l ,2,3-tria2ol-5-yl}methoxy)ethyl]- li?-imidazo[4,5- 
c]quinoline-4-amine, as an off-white solid, m.p. 182-184°C, 

Analysis: Calculated for C22H21N7OS: %C, 6124; %H, 4.91; %N, 22.72; Found: %C, 
60.94; %H, 4.94; %N, 22.38. 

^H-NMR (300 MHz, DMS0-d6) 5 8.00-8.20 (m, 2 H), 7.87 (s, 0,8 H), 7.60-7.65 (m, 1 H), 
7.52 (s, 0.2 H), 7.40-7.50 (m, 1 H), 7.20-7.40 (m, 6 H), 6.65 (s, 2 H), 5.87 (s, 1.6 H), 5.65 
(s, 0.4 H), 4.83 (br 1; J=4.6 Hz, 0.4 H), 4.78 (hr t, J=^.9 Hz, 1.6 H), 4.49 (s, 1.6 H), 4.42 (s, 
0.4 H), 3.80-3.90 (m,2H) 
DR (KBr) 3322, 3205, 1643, 1527, 1095 cm"^ 
HRMS (EI) calcd for C22H21N7OS (M^ 431.1528, found 431.1522. 
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Example 12 

l-[2<Beiizo|>]fuTan-2-ylme<hoxy)ethyl]-li^^ 




Part A 

Beazyltriinethylaiimiomum chloride (0.436 g) and propargyl bromide (6.07 mL of 
80%) were added with stirriBg to a mixture of dichloromethaBe (1 85 mL) and aqueous 
sodium hydroxide (60 mL of 50%). 2-(l£r-Imida2o[4,5-c]quinoliB-l-yl)ethanol (10.0 g, 
46.9 inmol) was added to the resulting solution. The reaction mixture was stirred at 
ambient temperature for 21 hours at which time analysis by HPLC showed that starting 
material remained. An additional equivalent of propargyl bromide was added and the 
reaction mixture was stirred for an additional 46 hours. Water was added to the reaction 
mixture and the layers were separated. The aqueous fraction was extracted with 
dichloromethane. The organic fractions were combined, washed witb water and with 
brine, dried over magnesiimi sulfate and then concentrated under reduced pressure to 
provide a dark brown solid. This material was purified by flash chromatography (silica 
gel eluting with 5% methanol in dichloromethane) to provide 7,0 g of l-[2- 
propynyloxy)ethyl]-li?-imidazo[4,5-c]quinoline as a brownish solid. 
PartB 

Under a nitrogen atmosphere, l-[2-(propynyloxy)ethyl]-LfHmidazo[4,5- 
c]quinoline (1.0 g, 4.21 mmol), triethylamine (1.53 mL, 10.96 mmol) and anhydrous 
acetonitrile (20 mL) were combined and then heated to 60°C. 2-Iodophenol (1.02 g, 4.63 
mmol), copper (T) iodide (0.08 g) and dichlorobis(triphenylphosphine)palladimn(II) (0.148 
g) were added. After 4 hours analysis by TLC (5% methanol in dichloromethane) 
indicated that the reaction was complete. The reaction mixture was filtered through a 
layer of Celite® filter aid to remove the catalysts. The filtrate was concentrated under 
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reduced piessure to piovide an oil. This material was puiijOed by flash chromatogmpfay 
(silica gel eluting with 3% methanol in dichloromefhane) to provide 0.91 g of 
(benzo[b]feran-2-yhnetho3cy^)efhyl]-Lff-inudazo[^^ as a yellow oil. 

Parte 

3-^Chloropero3[ybenzoic acid (0.65 g) was added in portions over a period of 5 . 
minutes to a solution of the material fixm Part B in chloroform (15 mL)- The progress of 
the reaction was monitored by TLQ More 3-chloroperoxybenzoic acid (2 X 02 g) was 
added. After 1 ,5 hr the reaction mixture was wasihed twice wifli aqueous sodium 
bicarbonate, back extracted with chloroform, washed with brine and then concentiated 
under reduced pressure to provide l-[2-(benzoI>]furan-2-ylmethoxy)ethyl]-l^^ 
imidazo[4,5-c]quinoline-5N-oxide. The material was stored under nitrogen at a reduced 
temperature over the weekend. 
PartD 

Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.60 g, 3.18 mmo^ was 
slowly added via a syringe to a solution of the K-oxide j&om Part C in dichloromethane 
(15 mL). The volatiles were removed under reduced pressure to provide 2,2,2-trichloro- 
{l-[2-(benzo[b]finm-2-ylmethoxy)e1iQrI]-lJy-inridazo[^^ as a 

tan solid. This roaterial was dissolved in methanol (15 mL). Sodium methoxide (2.04 mL, 
9.01 mmol) was added and the resulting solution was allowed to stir for 48 hours. A white 
precipitate was isolated by iSltration and then reciystallized from acetonitrile to provide 
022 g of l-[2-(benzo|>]fiumi-2-ylmethoxy)ethyl]-lH-imidaM as 
oflF-white needles, m.p. 201-203°C. 

Analysis: Calculated forC2iHi8N40z: %C, 70.38; %H, 5.06; %N, 15.63; Found: %C, 
70.36; %H, 4.80; %N 15.51. 

*H-NMR (300 MHz, DMSO-d6) 5 8.16 (s, IH), 8.06 (d, J= 7.8 Hz, IH), 7.49-7.62 (m, 

3H), 7.42 (m, IH), 7.16-7.31 (m, 3H), 6.76 (s, IH), 6.58 (br s, 2H), 4.83 (t, 5.4 Hz, 

2H), 4.61 (s, 2H), 3.97 (t,y= 5.1 Hz, 2H) 

IR(KBr) 3455, 3069, 1583, 1530, 1397, 1254, 1088 

HRMS (BO calcd for C21H18N4Q2 (Nf*) 358.1430, found 358.1428. 
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Exampk 13 
l-[2-(Pyridm-3-ylmeflioxy)e%g-lH-i^ 




PartA 

Under a nitrogen atmosphere, sodium hydride (16.88 g of 60% innuneral oil, 422 
mmol) was added in portions to a solution of 2-(l^r-imidazo[4,5-c]quinolin-l-yl)ethanol 
(60.0 g, 281 mmol) in anhydrous N,N-dimethylformamide (600 mL). The alkoxide was 
allowed to stir for about 1.5 hours. Benzyl bromide (50.2 mL, 422 mmol) was slowly . 
added over a period of about 30 minutes. The reaction mixture was allowed to stir at 
ambient temperature overnight Solvent was removed under reduced pressure. The 
residue was taken up in ethyl acetate, washed several times with water, washed with brine, 
dried over magnesium sulfate and then concentrated under reduced pressure to provide 1- 
[2-(ben2yloxy)ethyl]-lJy-iniidazo[4,5-c]quinoline as a dark oil. 

^H-NMR (300 MHz, DMSO-d6) 5 9.22 (s, IH), 8.42 (s, IH), 8.40 (s, IH), 8.17 (m, IH), 
7.69 (m, 2H), 7.10-7.22 (m, 5H), 4.95 (t, 5.1 Hz, 2H), 4.45 (s, 2H), 3.93 (t, 5.1 Hz, 
2H) 

MS (CI) for CijJHnNsO miz 304 (MEf), 214 
PartB 

3-Chloroperoxybenzoic acid (69.36 g of 77% maximum) was added in portions 
over a period of 1 5 minutes to a solution of l-[2-(benzyloxy)ethyl]-lfl'-imidazo[4,5- 
c]quinoline (85.36 g, 281 mmol) in chlorofomi (800 mL). After 1 hour analysis by TLC 
(10% methanol in dichloromethane) showed that the reaction was complete. The reaction 
mixture was washed with saturated sodium bicarbonate (twice), washed with brine, dried 
over magnesium sulfate and then concentrated under reduced pressure to provide a solid. 
The solid was slurried with diethyl ether and then isolated by filtration to provide l-[2- 
(benzyloxy)efhyl]-lJy-iniida2o[4,5-c]quinoline-:5N-oxide as a dark yellow solid. 
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Pho^horous ojqrchloride (12.84 mL, 138 nnnol) was slowly added to a mixture of 
l-[2-(ben2yloxy)ethyl]-^li?-iinida2»[4,5-c]qu^ (40.0 g, 125 mmol) and 

anhydrous toluene (600 mL). The reaction mixtuie was allowed to stn: for about 30 
5 minutes and flien the volatiles wexe zemoved under reduced pressure. The zesulting red oil 
was dissolved i^ dichloromethane» washed twice with saturated sodium bicarbonate, and 
then concentrated under reduced pressure. An attempt to recrystalKze the residue jSom 
.ethyl acetate resulted in a gum* The material was taken up in ethyl acetate (500 mL) and 
. then combined with triethylajtnme (25.34 g, 250 mmol). The solution was chilled in an ice 

10 bath and the precipitate was isolated by jBltration. The material changed back into an oil 
shortfy after filtration. The oil was taken up in dichloromethane, combnied with the 
filtrate and then concentrated under reduced pressure to provide an oil. This material was 
partitionedbetweendicWoromefhane and 15% sodium hydroxide. The organic ftaction 
was washed with brine, dried over magnesium sut&te and then concentrated under 

15 reduced pressure to provide an oil. This oil was further purified by flash chromatography 
(silica gel eluting first with dichIoromethane» fiien with 2% methanol in dichlorometiiane 
and then with 5% methanol in dichloromelhane) to provide --21 g of l-[2- 
(beiizyloxy)eftyl]-4-cUoro-ljff-imidazo[4,5-c]quinoline. 

^H-NMR (300 MHz, DMSO-d6) 5 8.47 (s, IH), 8.42 (dd, J- 8.3, 1.5 Hz, IH), 8.08 (dd, / 
20 = 8.3, 1.5 Hz, IH), 7.72 (m, 2H), 7.04-7.17 (m, 5H), 4:96 (t, J= 5.1 Hz, 2H), 4.44 (s, 2H), 
3.92 (t, 7=5.1 Hz, 2H) 

MS (CI) for C19H16CIN3O m/z 338 (MH*), 309, 248, 214 
PartD 

Phenol (6.21 g, 66 mmol) was added in portions to a chilled suspension of sodium 
25 hydride (2.79 g of 60% in mineral oil, 69.7 mmol) in diglyme (25 mL). When bubbling 
had subsided, a solution of the mat^ial from Part C in diglyme (10 mL) was added in a 
single portion. The resulting solution was heated to 1 lO^C and stirred overhi^t. Analysis 
by TLC (3% methanol in dichloromethane) indicated that the reaction was complete. The 
solution was cooled to 0°C and a brown precipitate formed. The diglyme was decanted 
30 off. Thesolid was slurried with hexane and then isolated by filtration. The sohd was then 
slurried with water, isolated by filtration and dried in an oven overnight. The solid was 
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rfeciystallized from isopiopanol to piovide 19.3 g of l-[2-(ben:g^loxy)efliyl]-4-pheiioxy- 
lH*iimdazo[4,5-c]quinoline as a solid 

^H-NMR (300 MHz, DMS0-d6) 5 8.39 (s, IH), 8.32 (dd, 7= 8.3, 1.5 Hz, IH), 7.69 (dd, J 
- 8,3, \5 Hz, IH), 7,46-7:59 (m, 4H), 7,12^7.33 (m, 8H), 4,93 (t, 5.1 Hz, 2H), 4.47 (s, 
5 2H),3.94(t,J-5.1Hz,2H) 

MS (CI) for C25H21N3O2 m/z 396 (MH*), 306, 288 
PartE 

Under a nitrogen atmosphere, triflic acid (29.0 g) was added dropwise to a solution 
of l-[2-(ben2yloxy)efhyI]-4-phenoxy-lff-iniidazo[4,5-c3qi^ (7.65 g) in anhydrous 

10 dichloromefhane (200 mL). When analysis by TLC (5% nietiianol in dicUoromefhano) 
indicated that the reaction was complete, the reaction nuxture was concentrated under 
leduced pressure to provide an oil. This material was dissolved in ethyl acetate and then 
combined with triefbylamine (10 eq.). The solution, was diluted with additional ethyl 
acetate, washed with water, washed with brine, dried over ma.gnesium sul&te and then ' 

15 ' concentrated under reduced pressure. The residue was recrystallized fiom ethyl acetate to 
provide -4.8 g of 2-(4"phenoxy-UT-inudazo[4,5-c]quinolin-l-yl)ethano^ as a white fluffy 
solid. 

^H-NMR (300 MHz, DMS0-d6) 5 8.34 (m, IH), 832 (m, IH), 7.70 (m, IH), 7.46-7.60 
(m, 4H), 7.25-7.3 1 (m, 3H), 5.06 (t, J= 5.4 Hz, IH), 4.76 (t, J= 5.4 Hz, 2H), 3.90 (q, J= 
20 5.4Hz,2H) 
PartF 

3-(BromomethyQpyridine hydrobromide (0.638 g, 2.52 mmol) was added in a 
single portion with stirring to a solution contaming 2-(4-phenoxy-lfl'-imidazo[4,5- 
c]quinolin-l-yl)ethanol (0.7 g, 2.29 mmol), benzyltrimethylaramonium chloride (-0,03 g), 

25 sodium hydroxide (28 mL of 50%) and dichloromefhane (28 mL). After 3 hours analysis 
by TLC (5% methanol in dichloromethane) indicated that the reaction was complete. The 
reaction mixture was diluted with water (100 mJL) and dichloromethane (100 mL). The 
layers were separated, and the aqueous fraction was extracted with dichloromethane (100 
mL). The organic fractions were combined, washed with brine, dried over magnesium 

30 suifete and then concentrated under reduced pressure to provide a dark yellow solid. This 
material was purified by flash chromatography (silica gel eluting with 5% methanol in 
dichloromethane) to provide 0.74 g of 
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4-plienoxy-l-[2-(pyridm-3-ylmdlioxy)eft^ as a bright 

yellow solid. 

'H-NMR (300 MHz, DMSO-d6) 8.42 (dd, /= 4.9, 2.0 Hz, IH), 8,38 (s, 2H), 8.33 (dd, 
8.3, 1.5 Hz, IH), 1.10 (dd, J= 8.3, 2.0 Hz, IH), 7.46-7.59 (m, 5H), 7.22-7.33 (m, 4H), 
5 4.96 (t, J= 4.9 Hz, 2H), 4.52 (s, 2H), 3.98 (t, 4.9 Hz, 2H) 
MS (CT) for C24H20N4O2 m/z 397 (MH*), 306, 288, 212, 110 
PartG • 

4-Phemoxy-l-[2-(pyridin-3-ylmetlK)xy)ett^^^ (0.67 g, 

1.69 iranol) and ainmoiiiiim acetate (1 .30 g, 16.9 mmol) were combined and heated to 

10 150*'C. Aft©r 5 hours analysis by TLC (10% methanol in dichloromethane) showed 

starting material. More ammonimn acetate (5 g) was added. After 1 hour ILC indicated 
that the reaction was complete. The reaction rnixture was allowed to cool to ambient 
temperature overnight The resulting brown oil was combined with watar (100 mL) and. 
made basic (pH 9) wifii sodiinn bicarbonate. The product was extracted into 

15 dichloroniethane (2 X 100 mL). Theexbactsw^e combined, washed with brine, dried 
over magaesium sulfate and then concentrated under reduced pressure to provide an off- 
white gummy solid. This material was purified by flash chromatogr^hy (silica gel 
eluting with 10% methanol in dichloromethane) to provide 0.40 g of a gummy white solid. 
This material was dissolved in methanol (10 mL). Hydrogen chloride/dietbyl ether (5 eq) 

20 was added dropwise and the naixture was allowed to stir for 1 hour. The resulting 

precipitate was isolated by filtration, rinsed with diethyl ether and dried in a vacuum oven 
to provide 0.358 g of l-[2-(pyridin-3-yhnethoxy)ethyl]-l/^-imidazb[4,5-c]quinol^^^ 
amine hydrochloride as a light yellow solid, m.p. 229-231°C. 

Analysis: Calculated for CigHnNsO • 2.75 HCl • 0.4 H2O: %C, 50.62; %H, 4.85; %N, 

25 16.40; Found: %C, 50.44; %H, 4.96; %N, 16.19. 

^H-NMR (300 MHz, DMS0-d6) 5 8.78 (d, /= 5.4 Hz, IH), 8.71 (s,* IH), 8.56 (s, IH), 
8.34 (d, /= 8.3 Hz, IH), 8.26 (d, J= 7.8 Hz, IH), 7.90 (dd, 7.8, 5.9 Hz, IH), 7.84 (d, J 
= 8.3 Hz, IH), 7.72 (t, J= 7.8 Hz. IH), 7.54 (t, J= 7.8 Hz, IH), 4.98 (t, J= 4.9 Hz, 2H), 
4.69 (s, 2H), 4.04 (t, 7= 4.9 Hz, 2H) 

30 MS (CI) for C18H17N5O • HCl(i 1/4) • H20(2/5) m/z 321 (MH^), 229. 
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Bmapis 14 
l-[2-<Pyridia-2-ylmethoxy)e%l]-liir-inud^ 

NH2 




PartA 

Using the general method of Example 13 PartF, 2-(4-phenoxy-liy-imidazo[4,5- 
c]quinolin-l-yl)ethanol (0.9 g, 2.95 mmol) was reacted with 2-picolyl chloride hydrogen 
chloride (0.53 g, 3.24 mmol) and the product purified to provide 0.65 g of 4-plienoxy-l- 
[2-(pyridin-2-yhnefhoxy)ethyl]-l^r-imidazo[4,5-c3quinoline. 

'H-NMR (300 MHz, DMS0-d6) 8.41 (m, 2H), 8.34 (dd, 7= 8.3, 1.5 Hz, IH), 7.70 (dd, / 
= 8.3, 1.5 Hz, 2H), 7.46-7.66 (m, 5H), 7.18-7.33 (m, 4H), 7.30 (d, J= 7.8 Hz, IH), 4.98 (t, 
/=4.9 Hz, 2H), 4.55 (s, 2H), 4.04 (^7=4.9 Hz, IS) 
PartB 

The material from Part A and ammoniirai acetate were combined and heated to 
ISO'C. After 5 hours analysis by TLC (10% methanol in dichloromethane) indicated lhat 
the reaction was complete. The reaction mbcture was allowed to cool to ambient 
temperature, flien it was combined wifli water (1 00 mL) ,and made basic (pH 9) with 
sodium bicarbonate. The resulting white precipitate was isolated by filtration and then 
slurried wifli diethyl ether. The resulting white solid was isolated by filtration and tiien 
leciystallized from acetonitrile to provide 0. 18 g of l-[2-(pyridin-2-yhnetiioxy)ethyl]-lfl'- 
imidazo[4,5-c]quinolin-4-amine as a white solid, m.p. 196-198"^. 
Analysis: Calculated for Ci8Hi7N50: %C, 67.70; %H, 5.37; %N, 21.93; Found: %C, 
67.86; %H, 5.3 1 ; %N, 22. 13. 

'H-NMR (300 MHz, DMS0-d6) 5 8.43 (d, J= 4.9 Hz. 2H), 8.20 (s, IH), 8.09 (d, J= 6.8 
Hz, IH), 7.63 (dt, y= 8.3, 1.5 Hz, 2H), 7.43 (dt. /= 8.3, 1.5 Hz, IH), 7.19-7.24 (m. 2H), 
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7.12 (d, /=7.8 Hz, IH), 6.53 (he s, 2H), 4.87 (t, 7= 5.1 Hz, 2H), 4.54 (s, 2H), 3.99 ft J» 
5.1Hz,2H) 

MS (O) for CigHnNsO ni/z320 (MH^, 229, 211. 

ExajnplelS 

l-P-(Pyridm-4-y]melhox506%y-l-ffiDM 




PartA 

Using the general mefliod of Example 13 Part F, 2-(4-phenoxy-Lfir-Hmdazo[4,5- 
c]qumolin-l-yl)e&ai]ol (1.1 g, 3.61 minol) was leacted wilh 4-picolyl chlad^ hydrogen 
chloride (0.649 g, 3.96 tnmol) and the product purified to provide ~0.3 g of 4-plienoxy-l- 
[2-(pyndm-4-y]meBaoxy)dibyl]AH^ 

'H-NMR (300 MHz, DMSOd6) 5 8.41 (s, IH), 8.39 (s, IH), 834 (dd,/= 7.8, 1.5 Hz, 
2H), 7.70 (dd, 7.8, 1 .5 Hz, IH), 7.46-7.60 (m, 4H), 7.25-7.33 (m, 3H), 7.10 (d, J= 5.9 
Hz, 2H), 5.00 (t, J= 4.9 Hz, 2H), 4.53 (s, 2H), 4.00 (t /= 4.9 Hz, 2H) 
MS (O) fca- C24H20N4Q2 m/z 397 (MH^, 306, 288, 212. 1 10 
PartB 

Using &e general method of Example 14 Part B, 4-phenoxy-l -[2-(pyridin-4- 
yhnetboxy)etl^l]-liif-iimdazo[4,5-c]quiiioline (0.25 g) was aminated to provide 0.14 g of 
l-[2-(pyridin-4-ylmefhoxy)0aiyl]-lJy-imida2»[4,5-c]qiBnoli^ m.p. 159- 

161"^. 

Analysis: Calculated for C18H17N5O: %C, 67.70; %H, 5J7; %N, 21.93; Found: %C, 
6737; %H, 531; %N, 22.49. 
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'H-NMR (300 MHz, DMS0-d6) 5 8.40 (dd, J = 4.4. 1.5 Hz, 2H), 8.20 (s, IH), 8.09 (d, J= 
8.3 Hz, IH), 7,62 (d. 7= 8.3 Hz, IH), 7.43 (m, IH), 7,21 (m, IH), 7.10 (d, /«5.4 Ha^ IH), 
6.54 (br s, 2H). 4.87 (1; /= 5.1 Hz, 2H). 4.51 (s, 2H), 3.94 (t, 5.1 Hz, 2H) 
MS (CO fiM: CtsHiTNsO m/z 320 (MH*), 229, 136 

Example 16 
l,t{2-[(3,5-Diimeaiylis6xazol-4-y0inefhQ^ 
Lff-inuda2p[4,5'^3qyinolm-4-aorine 




PartA 

Using the general method of Example 13 Part F, 2-(4-phenoxy-ljEr-imidazo[4,5- 
c](iuinolm-l-yl)ethanol (0.82 g, 2.69 mmol) was reacted with 4-(cliloromethyl)-3,5- 
dimethylisoxazole (0;43 g, 2.95 mmol) and purified to provide 6.59 g of l-{2-[(3,5- 
dimethylisoxazol-4-yl)methoxy]ethyl}4-phCTOxy-liy-iimdazo[4,5-c]quinoto^ as a wMte 

foamy solid. 

'H-NMR (300 MHz, DMS0-d6) 5 8.29-8.32 (m, 2H), 7.70 (dd, /= 7.8, 1.5 Hz, IH), 7.46- 

7.60 (m, 4H), 7.25-7.32 (m, 3H) 4.89 (t, J=5.l Hz, 2H). 4.24 (s, 2H), 3.89 (t, /= 4.9 Hz, 

2H),2.16(s,3H), 1.93(8,3H) 

MS (CI) for C24H22N4O3 m/z 415 (MH*), 306, 212, 1 12 

PartB 

Using flie general mefliod of Example 14 Part B, tihe material from Part A was 
aminated to provide 0.39 g of l-{2-[(3,5-dimethyIisoxazoI-4-yI)mefho3qy3efhyl}-l^- 
imidazo[4,5-c]quinolin-4-amine as a white solid, m.p. 213-215°C. 
Analysis: Calculated for CigHijiNsOa: %C. 64.08; %H, 5.68; %N. 20.76; Found: %C, 
64.02; %H, 5.53; %N, 21.01. 
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'H-NMR (300 MHz, DMS0-d6) 5 8.12 (s, IH), 8.05 (dd, J« 83, 1.0 Bz, IH), 7.61 (dd, J 
= 8.3, 1.0 Hz, IH), 7.43.(10, IH). 7.21 (m, IH), 6,52 (hr s, 2H), 4.79 (t, /= 5.1 Hz, ZH), 
4.23 (s, 2H), 3.«5 (t, 5.1 Hz, 2H), 2.20 (s, 3H), 1.97 (s, 3H) 
MS (O) fiirCi8Hi!>N5Q2»i/z338(MH^,229, 112 

Example 17 

. H2-{[3^^'yiiDniidm-a-yI)r2-prq^^ . 
lir-jimd8Z»[4,5-c]quinolm-4-«w^ 




Under amtcog^ atmosphere, l-p-p-i^ropyaylo3!y)etl^q-LEr-iinidazo[4,5- 
c]qiuiiolin-4-ammB (1.0 g, 3.7 nmoO, triellq^aiiime (1.0 g, 9.7 mmol) and anibydioiis 
N,N-diinettQrlfoimandde ^0 toL) were combined. The resulting solution was heated to 
65°C . Copper 0) iodide (0.07 g, 0.4 mmol), dichlorobis(triphraiyl|jhosphine)palIadium(ir)' 
(0.13 g, 0.2nunol) and 2-bioinopyiimidine (0.65 g, 4.1 mmol) were added and the 
reac^on mixture was stiired at 65°C overnight TheN,N-diniethylformaaxulewas 
removed under reduced pressure to provide oude product as a tar. This tar was purified 
first by cohram chromatography (silica gel eluting wilh dichloromefbane) and dien by 
semi-preparative HPLC using Method A to provide 0.05 g of l-(2-{[3-(pyrimidin-2-yl)-2- 
piopyiQrl]o3Qr}ethyI)-LS'-imidazo[4,5-<;]quinolin-4-anu^ as a spongy 

white solid, m.p. 214-215°a 

Analysis: Calculated for CigHieNeO • 1.5 C2HF3Q2 • 0.3 H2O: %C, 50.67; %H, 3.51; %N, 
1 6.12; Found: %C, 50.67; %H, 3.1 1; %N, 1 6.14. 

•H-NMR (300 MHz; pMSO-de) 5 (ppm) 9.169(s,lH), 8.646(s,2H), 8.497(s,lH), 
8.328(dJ=8.3Hz,lIp, 7.773(d,J-6.9Hz,lH), 7.703(y=6.7H2,lH), 7.558(t,J=7.2Hz,lH), 
4.942(1iJ=4.8Hz,2H), 4.447(s,2H), 4.073(y»^.9Hz,2H). 
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Example 18 

l-(2-{[3-0Pyrid-4-yl)-2-propynyl]oxy}ethyl^^^ 

bis(1ii£luoroac6tate) 




Under a nitrogen atmosphere, l-[2-(2-piopynyloxy)e1iiyl]-lff-inudazo[4,5- 
c]qumolin-4-amme (0.5 g, 1.9 mmol), triethylamine (0.5 g, 4.9 mmol), copper Q) iodide 
(0.036 g, 0.2 mmol), 4-bromopyridme (0.51 g, 2.6 mmol) and acetonitrile (20 mL) weie 
combined and stirred at ambient temperature. 

DicUorobis(triphenylphospliine)palladium(II) (0.066 g, 0.1 mmol) was added, the 
reaction mixture was heated at reflux overnight The acetonitrile was removed imder 
reduced pressure. The residue was taken up in dichloromethane and methanol and then 
put through a basic alxnnina column. The ficactions were combined and concentrated under 
reduced pressure. The residue was triturated with acetonitrile. The resulting solid was 
isolated by filtration and then purified by semi-preparative HPLC using Method A to 
provide 0.1 g of l-(2-{[3-(pyrid-4^yl)-2-propynyl]oxy}ethyl)-12?-imid^ 
4-aminB bis(trifluoroacetatB) as a gray fluffy solid, m.p. 13S°C (dec). 
Analysis: Calculated for C2t^i7N50 • 2.0 C2HF3O2 • 0.5 H2O: %C, 49.66; %H, 3.47; %N, 
12.06; Found: %C, 49.59; %H, 3.51; %N, 12.22. 

^H-NMR (300 MHz; DMSO-dg) 5 (ppm) 9.063(bs,2H), 8.551(d,J=5.2Hz,2H), 
8.498(s,lH), 8.335(d,J=7.7Hz,lH), 7.795(djr=6.9Hz,lH), 7J27(t,J=8.3H2,lH), 
7.564(y=8.3Hz,lH), 7.139(dJ=5.7Hz,2H3,4.942(U=4.8Hz,2H), 4.427(s,2H), 
4.056(t^.8Hz,2H). 
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Example 19 



Under a nitrogen atmosphere, 1 -[2-(2-propynyloxy)efhyl]-lH-mudazo[4,5- 
c]quinolm-4-amme (0.5 g, 1,9 nimol), triethylamine (0.5 g, 4.9 nnnol), copper Q) iodide 
(0.036 g, 0.2 mmol), 3-bromofiiran (0.38 g, 2.6 mmol) and anhydrous N^- 
dime^lformamide (20 mL) Were combined and stirred at ambient temperature. 
DicUorobis(triphenylphosphine)pa]ladium(II) (0.066 g, 0.1 mmol) was added. The 
reaction mixture was heated at 80**C ovemight The reaction mixture was allowed to cool 
to ambient temperature and then it was diluted with dichloromethane. The resulting fine 
brown precipitate was removed by filtration. The filtrate was concentrated under reduced 
pressure. The residue was dissolved into a minimum amount of NJSf-dimethylformamide 
and put trough a silica gel column. The ^ropriate fisctions were combined and 
concentrated under reduced pressure. The residue was purified by semi-prq>arative HPLC 
usmg Method A to provide 0.1 g of l-(2-{[3-(fur-3-yl)-2-pn>pynyl]oxy}efiQrl)-LEr- 
imidazo[4,S-c]quinolin-4-an3ine trifluoroacetate as a fluffy ivory solid, m.p. 160-162%. 



Analysis: Calculated for C19H16N4O2 • C2HF3O2 • 0.25 H2O: %C, 55.94; %H. 3.91; %N, 
12.42; Found: %C, 55.57; %H, 3,43; %N, 12.45. 

^H-NMR (300 MHz; DMSO-de) 5 (ppm) 8.859(bs,2H), 8.473(s,lH), 8.32(d,J=8.3Hz,lH), 
7.849(s,lH), 7.813(d,J-7.3H2.1H), 7.714(y=8.5Hz,lH), 7.697(d,J=2Hz,lH), 
7.551(tJ=6.8Hz,lH), 6.409(dJ=1.9Hz,lH),4.919(t,J-5.5Hz^H), 4.337(s;iH), 
4.002(tJ=4.8Hz,2H). 



trifluoroacetate 




NH. 



72 



wo 02/46193 




»CTAJS01/46704 



4-{3-[2-(4-Ainmo-lJy-inddazo[4,5-c]qi^ 

thipphen-2-yIcarboxaldehyde ttifluQioacetatB 




Using the general method of Example 20, l-[2-(2-propynyloxy)ethyl]-rli?- 
imidazo[4,5-c]quinolm-4-amine (0.5 g, 1.9 mmol) was reacted with 3-bromo-2- 
fhiophenecarboxaldehyde (0.5 g, 2.6 mmdl) and the crude product purified by semi- 
preparative HPLC using Method A to provide 0.13 g of 4-{3-[2-(4-ainino-'lff- 
imidazo[4,5-c]quinolin- 1 -yl)ethoxy]-propyn-l -yl) -thiophen-2-ylcafbaxaldehyde 
trifluoroacetate as a fluffy ivory solid, m.p. IPS'^C. 

Analysis: Calculated for G20H16N4O2S • C2HF3O2: %C, 53.88; %H, 3.49; VoN, .11.42; 
Found: %C, 54.16; %H, 3.21; %N, 11.36, 

^H-NMR (300 MHz; DMSO-de) 5 (ppm) 9.874(s,lH), 8.972(bs,2H), 8.483(s,lE0, 
8322(d,J=7.9HzaH), 8.076(s,lH), 7.771(d,J-8.3Hz,lH), 7.736(s,lH), 
7.71(t,J=8.4Hz,lH), 7.555(t,J=6.9Hz,lH), 4.928(t,J=5.3Hz;2H), 4.371(s,2H), 
4.043(tJ=4.8Hz,2H). 
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Example 21 

l-(2-{[3-(Pyrid-2-yl)-2-pn)p5Tiyl]o^}e%l)-lF^ 

trifluoroacetate 




Using (he ^neral mefhod of Example 19, l-[2-(2-propynyloxy)ethyl]-lji¥- 
imidazo[4,5-c]quinolin-4-amme (0.5 g> 1.9 mmol) was reacted with 2-bramopyridine 
(0,51 g» 2,6 mmol) and tbe crude product purified by semi-preparative HPLC using 
Method A to provide 0. 1 g of l-(2-{[3-(pyrid-2-yl)-2-propynyl]oxy}efhyl)-lfr- 
imidazo[4,5-c]qpiiaolin-4-amine trifluoroacetate as a gray fluffy solid, m.p. 129-13 1*^C. 
Analysis: Calculated for C20H17N56 • 1.75 C2HF3O2 • 025 HzO: %Q 51.56; %H, 3.55; 
%N, 12:80; Found: %Q 51.80; %H, 3.20; %N, 13.11. 

^H-NMR (300 MHz; DMSO-dg) b (ppm) 9,013(bs,2H), 8.516(s,lH), 8.495(s,lH), 
8.331(dJ-8.2Hz,lH), 7.75(m,3H), 7.553(t,J=8.2H2,lH), 7.375(dd,J-7.8;4.9Hz,lH), 
7.23(<y=7.8H2,lH), 4.944(t,J=5.4Hz,2H), 4.418(s,2H), 4.059(t,J=^.8Hz,2H). 

Examples 22 - 26 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following geneml method. 

The 4-amino-lir-imidazo[4,5-c]quinolin-l-yl alcohol (25 mg> was placed in a 2 
dram (7.4 mL) vial. Sodium hydride (1 .2 eq of 60% in mineral oil) and N,N- 
dimethylfonnargiide (1 mL) were added The vial was placed on a sonicator for about 15 
to 30 minutes at ambient temperature to allow the alkoxide to form. The halide (1 .2 eq) 
was added and the vial was placed back on the sonicator for about 1 5 to 120 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-prepaiative 
HPLC. The semi-prep HPLC ftactions were analyzed by LC-APCI/MS and the 
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appropriate fractions wexe combined and lyopbilized to provide the trifluoioacetate salt of 
{bie desired produc^which was confirmed by accurate mass and NMR spectroscopy. 
The table below shows the structuxe of the jftee base, the theoretical mass (IM), and the 
measured mass (MM) or nominal mass (NM), 



Exaniple 


Structuie of fbs Fiee Base 


Purification 


Mass MeasQiemeot 


# 




Method 


(Da;) 


22 




A 


TM= 326.1743 
MM « 326.1739 


23 


NH2 


- A 


TM = 392.1597 
MM = 392.1584 


24 


A} 

ay" 


A 


. TM =450.1281 
MM -450.1285 


25 




A 


TM = 422.0968 
MM = 422.0966 
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Kcample 
# 


Stxuctiiie of 1]w Fiee Base 


Puiificatioii 
Method 


Mass Measiuement 
CDa.) 


26 . 


0 


A 


TM==364 
NM[M+Hr' = 365. 



Example 27 
l-{2-Methyl-l-[(pyri<i-2-ylo^)metJiyy 




Using the general mefhod of Examples 22-26 above, 2-(4-ainmo-l-ff- 
umdazo[4,5-^]qiunolin-l-yl)-3-meth^ was reacted with 2- 

(trifluaromefhylsulfonyloxy)pyridiae and the crade product purified via semi-prqpaiative 
10 HPLC using Method A to provide l-{2-methyH-[Q3yrid-2-yloxy)methyl]propyl} -IH- 
iimdazoI4,5-^]qiiinoline-4-ainine as the trifluaroacetate salt TM - 347.1746, MM = 
347.1740 . 
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10 



15 



Example 28 
l-{ l-[(pyricJ-2-yloxy)methyl]propyl}-lir-m^ 

trifluoroacetale 




Using the general method of Examples 22 - 26 above 2-(4-amino- lJ?*-imidazo[4,5- 
cjqmnolm-l -yl)~3-ipethylbutan-l -ol was reacted with 2- 

(trijEluoromefhylsulfonyloxy)pyridme and the crude product purified via semi-prepaiative 
HPLC using Method B to provide I-{l-[(pyrid-2-yloxy)methyl]propyl}-l^f-imidazo[4^ 
c]quinoline-4-aniine as the trifluoroacetate salt TM ^ 333.1590, MM - 333,1598 



Example 29 

1 -[2-<9fiK;arbazol-3-yloxy)prcq)y5-lir-^ 

trifluoroacetate 




A 1 mL portion of a solution prepared by dissolving 0.5 g of l-(4-amino-l£r- 
iniida2o[4,5-c]quinolin-l-yl)propan-2-ol in NJ^-dimethylformamide (20 mL) v^as added 
to a 2 dram (7.4 niL) glass vial containing 2-hydroxycarbazole (38 mg, 2 eq.). 
20 Triphenylphosphine (54 mg, 2 eq.) dissolved in N>N-dimethylformarmde (1 mL) was 
added to the vial. The resulting sliury was sonicated to dissolve the phenol. Diethyl 
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azidocaiboxylate (36 mg, 2 eq.) was added iieat The leacticm xmxture was sonicated for 
about 30 rabnutes and then shaken overoight at ambient tempecatme. Uie solvent was 
removed and the residue was purified by semi The 
coixspound was provided as the trifluoroacetate salt TM »= 407, NMpWt + Hf^' ^ 408, 

5 • . r • 

Example 30 

l-{2-.I(3rftaen-2-y]pKyp-2-y^ 




PartA 

10 Using the general method of Example 1 Part B, 2-(li2'-imidazo[4,5-c]qumolin-l- 

yl)ethyl (2-propynyl) ether was oxidized to provide 67.5 g of l-[2-(2Tpropynyloxy)ethyl]- 
l£r-imidazo[4,5-c]quinoline-5N-oxide as a tan solid. 
MS (CI) for C15H14N3Q2 m/z 268 (MH^. 252, 214. 
PartB 

15 A dried round bottom flask was charged with a stir bar, l-"[2-(2- 

prop3aiyloxy)ethyl]-lH-inudazo[4,5-c]qiiinolme"5N-o^ (57.5 g, 215.1 mmol), 
anhydrous toluene (200 mL) and anhydrous dimethyl fonnamide (400 mL) under a 
nitrogen atmosphere. Phosphorus oxychloride (23 mL, 247.4 mmol) was added dropwise 
over 20 minutes to this mixture leading to a modest exofherm (- 40 °C). The reaction 

20 was judged conoplete after 1 25 hours at ambient temperature. The volatiles were removed 
under reduced pressure and the resulting solid was partitioned between chloroform and 
10% aqueous sodium carbonate. The aqueous layer was extracted with chloroform; the 
organic factions were conibjbied, dried with anhydrous magnesium sulfate, filtered and 
concentrated under reduced pressure. The resultmg brown solid was dried at 60 °C, under 
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vacuum, for 4 hours to obtain 36.6 g of 4-cUoio-l-[2-(pK>p-2-ynylaxy)e1i5rl]-lif-. 

imidazo[4,5-c]quinoline as a powder. 

MS (O) for C15H12CIN3O m/z 286 (N4Ef^, 246, 204. 

Parte 

5 A dried round bottom flask was charged with a stir bar, sodium hydride (8.15 g, 

203,9 mmol) and anhydrous 2-methoxylefhyl ether (diglyme, 100 mL) while under a 
nitrogen atmosphere and at ambient temperature. Phenol (20.7 g, 220 JZ namol) was added 
m several portions as a solid and tibte resulting solution stirred under a nitroge^ atmosphere 
unta gas evolution ceased. 4H3Horo-l-[2-^op-2-ynyloxy)ethyl]-ljff-imidazo[4,5- 

10 c]quinoline (46.6 g, 163.1 mmol) was added neat and the solution was heated to 110 X. 
After 15,5 hours, a prefomied solution of sodium phenoxide (phenol 5 g, 53.1 nnnol and 
sodium hydride 1 .91 g, 47.& mmol) in diglyme (20 mL) was added to the reaction solution 
and heating was increased to 1 65 °C The reaction was judged conq)lefe after 1 hour at 
1 65 ^C. After cooling to less than 70 the volatiles were removed under reduced 

15 pressure and the resulting brown solid was partitioned betv^een chloroform and satumted 
aqueous sodium carbonate. The aqueous fraction was extracted with chloroform; the 
combined organic fractions were dried with anhydrous magnesium sul&te, fStered and 
ttien concentrated under reduced pressure to provide a brown solid. The solid was 
recrystallized from acetonitrile with a small amount of dimethyl fbnnamide to provide 25 

20 g of 4-pheno>qr-l -[2-(prop-2-ynyloxy)ethyl]-l-ff-imidazo[4,5-c]quinoline as a crystalline 
solid. 

MS (CT) for CziHnNaOz m/z 344 (MET*), 306, 288. 
PartD 

« 

Using the general method of Example 3 Part A, 4-phenoxy-l-[2-(prop-2- 
25 ynyloxy)efhyl]-lJEr-iimdazo[4,5-c]quinoIine (10 g, 29.4 mmol) was reacted with 2- 
iodotiiiophene (3.6 mL, 32.3 mmol). The glassy solid obtained 60m purification hy 
chromatography over silica gel (98/2 dicMoromethane/tnefhanol) was triturated with ether 
to provide 5.3 g of 4-phenoxy-l-{2-[(3-fhien-3-ylprop-2-ynyl)oxy]ethyl}-lif-iinidazo[4,5-- 
^?]quinoline as a gray powder. 
30 MS (CI) for C25H19N3O2S mJz 426 (MH^, 306, 288. 
PartE 
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4-Pheno3iy-l-{2-K3-fhien-3-ylpiDi)-2-yi^^ 
(3.2 g, 7,52 mmol) and ammoniTim acetate (32 g, 415 namol) were melted together in a 
dried xoimd bottom heated to 1 50 under a nitrogra atmosphere. After 2 hrs additional 
ammoninm acetate (10 g, 129 mmol) was added. The reaction was judged coniplete after 
^ total of 4 hours. The melted solids were cooled to ambient temperatuie and basified with 
IN aqueous potessinm hydroxide to a pH of -1 3 , The aqueous mixture was extmcted with 
dicUoromefhane (3x); the combined organic j&actions were washed with brine, dried over 
anhydrous magaesitim sulfate, filtered and then concentrated under xeducedTressure, The 
resulting solid was purified by chromatography over silica gel (98/2 
dichloromethane/methanol), then triturated with ether to provide 0.812 g of l-{2"[(3-fhien- 
2-ylin:op-2-ynyl)oxy]e1ityl}-lZr-iniidazo[4^-c]qumolm-^ as a white povrder, in,p. 
148-150 "C. ^ 

Analysis. Calculates for Ci9H»iN40S: %C 65.50; %H, 4.63; %N, 16.08. Found: %C, 
65.42; %H, 4.65; %N, 16,11 

'HNIVDR (300 MHz, DMSO) 5 8.16 (s, 1 H), 8.11 (d, J = 6.8 1 H), 7.60 (m, 2H), 7.43 
(t, J = 6.8 Hz, 1 H), 73.0-725 (m, 2 H), 7.04 (dd, J « 4.9, 3.9 Hz, 1 H). 6.58 (s, 2 H), 4.84 
(t, J = 5.4, 2 H), 4.41 (s, 2 H), 3.99 (t, J = 5.4, 2 H) 
MS (CI) for Ct9Hi6N40S m/z 349 (MH^, 229, 1 85. 

20 Example 31 

l-{2-[(l-methyl-li?-indoI-2-yl)meflioxy]ethyl}- 
l/f-iniidazo[4,5-c3qainolm-4-aniine 




Part A 
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Using the general method of Example 30 Part D, 4-phenoxy-l-[2-(iprop-2- 
ynyloxy)e1hyl]-lH-unida2X)[4,5-<r]qumoline (3,16 g, 9.20 mmol) was reacted with 2-iodo- 
NJ^-dimefltylanfline (2,5 g, lO.I mmol) to provide a 1.0 g of l-{2-[(l-me%Hff-iadol- 
2-yl)mefhaxy]ethyl}-4-pheno3iy-lJy-inridazo[4,5-c]q^ as a pale yellow crystalline 
5 solid. 

MS (CI) for C28H24N4Q2 m/z 449 (MH*), 306, 186. 
Parts 

l-{2-[(l-Mefhyl-lfr-indol-2-yl)m'eaoxy]ethyI^ 
c]quinoline (0.78 g, 1 ,74 mmol) was partially converted to the desired product by 

10 exposure to ammonia, (7% in methanol, 20 roL) fcM: 52 hours at 1 60 in a bomb. The 
volatiles were removed linder reduced pressure and the material was reacted wifh more 
ammonia (7% in methanol, 20 mL) for 80 hours at 160 °C to completely consume flie 
starting material. The solid was removed by filtration and &e filtrate was concentrated 
under reduced vacuum. The resulting material was purified by chroinatogr^pl^yove^ 

15 gel (9/1 dichloromethane/methanol). The resulting soUd was recrystallized flrom dimethyl 
formamide to provide 0.121 g of l-{2-[(l-mefhyl-lH-ind61-2~yl)mefhoxy]ethyl}-llf- 
rmidazo[4,5-c]quinoIin-4-amine as white, flat crystals, m.p. 243-245 °C. 
Analysis. Calculated for C22H21N5O • (CillnON)o20' %C, 70.50; %H, 5.81; %N, 18.75. 
Found: %C, 70.72; %H, 5.70; %N, 1 8.36 

20 NMR (300 MHz, DMSO) 5 8.1 3 (s, 1 H), 8.05 (d, J = 8.3 Hz, 1 H), 7.60 (d, J = 9.3, 1 

H), 7.36-7.47 (m, 3 H), 7.10-7.20 (m, 2 H), 6.98 (t, J = 7.3 Hz, 1 H), 6.58 (brs, 2 H), 6.36 
(s, 1 H), 4.82 (t, J - 4.9, 2 H), 4.64 (s, 2 H), 3.92 (t, J = 4.9, 2 H), 3.52 (s, 3 H) 
MS id) for C22H21N5O m/z 372 (MH^, 229, 144. 
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Example 32 
1 -[2-(3-lMen-2-ylpropoxy)ethyl]-l jy- 

IVJH2 




PartA 

5 A dried round bottom flask was charged with a stir bar, 2-(lfl'-iiiiidazo[4,5- 

c]qumolin-l-yl)ethyl (2-propynyl) ether (1 1.78 46.88 mmoJ), anhydrons triefliylamine 
(14 mL, 121 .9 imnol), 2-iodothiophene (5.7 mL, 51.57 mmol) and anhydrous dimethyl 
foimamide(I30 mL) mider a nitrogen atmosphere and heated to 80 **C. After 5 nmiutes 
dichloiobis(triphenylphosphme)palladimn(II) (0.658 g; 0.937 mol^ and copper® iodide 
10 (0.357 g, 1.875 nmiol) were added neat to the solution. The reaction was judged complete 
. after 50 minutes. The volatiles were rmioved mider reduced pressure and the resulti^ 
. solid partitioned between dichlorometixane and 0.5N aqueous potassium hydroxide. The 
aqueous fraction was extracted with dichloromethane (3x); the combined organic fractions 
were dried with anhydrous magnesium sul&te, filtered and concentrated under reduced 
1 5 pressure to provide a brown solid. The glassy solid obtained from purification by 

chromatography over silica gel (98/2 dicUorometbiane/methanol) was triturated with ether 
to provide 9.5 g of l-{2-[(3-lWen-2-ylprqp-2-ynyl)o^]ethyl}-ljy-imidazo[4,^ 
as a tan soUd. 

MS (d) for C19H15N3OS m/z 334 (MS*), 290, 214. 
20 Parts 

Using the general method of Example 3 Part B, l-{2-[(3-thien-2-ylprop-2- 
ynyl)oxy]ethyl}-liy-imida20[4,5-c]qmnoline (9.5 g, 28.49 mmol) was reduced with 
palladium on carbon (10%, 1 g) in methanol (25 mL) to provide 9.1 g of l-[2-(3-thien-2- 
ylpix)poxy)ethyl]-ljy-inudazo[4,5-c]quinoline as a brown oil. 
25 MS (CI) for C19H19N3OS m/z 338 (Mff*), 214. 
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Parte 

Using the general mefhdd of Example 1 Part B, l-[2-(3-tiiien-2-y]^opoxy)e1iiyri- 
ljy-imida2o[4,5-c]quinoline was oxidized to provide 4.4 g of l.[2-<3-thien-2- 
yl^opoxy)ethyl]-liy-inrida2»[4,5-c]qiiinoli^^ as an mgrarified tan solid. 

5 MS (O) for CipHiDNsOzSin/z 354 (1^,338, 214. 
PartD 

Using the general method of Example 1 Part C, l-[2<3-thien-2-jdpropoxy)efhyl3- 
ljy-imida2o[4,5-c]quinoline-5N-oxide (4,4 g, 12.45 mmol) was reacted with 
tricMoroacetyl isocyanate (1.8 mL, 14.9 nmiol) to provide 2;2,2-trichloro-JV-{l-[2-(3- 
10 thien-2-ylpropoxy)ethxl]-lff-imida2o[4,5-c]quiQolin-^^ as an unpurified 

glassy solid. 
Parts 

A dried lomid bottom flask was charged with a stir bar» 2^,2-trichloro-i\r-{l-[2'<3- 
thien-2-ylpropoxy)ethyl]-ljy-iniidazo[4,5-c]quinoIi^ sodiimi 

15 mefhoixide (25% in methanol, 1 1 mL, 49.8 mmol) at ambient temperature. The reaction . 
was judged complete after 30 hours. The volatiles were removed under redncedpressure. 
The resulting oil was purilBed with chromatography over silica gel (95/5 
dichloromethane/methanol), semi-preparative HPLC using method A, andrecrystallization 
from ethyl acetate/hexane to provide 43 mg of l-[2-(3-thien-2-y]propoxy)ettiyl]-LEr- 

20 imidazo[4,5-c]qiiinolin-4-amine as a white crystalline solid. m.p. 130.1-131 .6 *^C. 
Analysis. Calculated for C19H20N4OS • (H20)o3o: %C, 63.77; %H, 5.80; %N, 15.66. 
' Found: %C, 63.84; %H, 5.79; %N, 15.57 
*H NMR (300 MHz, DMSO) 8 8.16 (s, 1 H), 8.12 (d, J = 8.3 Hz, 1 H), 7.62 (d, J = 8.SHz, 
1 H), 7.43 (t, J = 7.3 Hz, 1 H), 7.20^7.26 (m, 2 H), 6.84 (dd, J - 4.9, 3.4 Hz, 1 H), 6.62 (d, 

25 J = 2.4 Hz, 1 H) 6.58 (s, 2 H), 4.79 (t, J = 5.4 Hz, 2 H), 3.83 (t, J = 5.4 Hz, 2 H), 335 (t, J 
= 6.4, 2 H), 2.64 (t, J = 7.8 Hz, 2 H), 1.69 (p, J = 6.8, 6.3 Hz, 2 H). 
MS (CI) for C19H20N4OS m/z 353 (MH^, 211, 185. 
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Example 33 
l-[2-(3-Pyridm-3-ylpropo3Q0e%l]-l-^-^ 




Under a nitrogen atmosphere, a solution of 2-aininoben2x>ic acid (100.0 g, 0.73 
mol) in acetic anhydride (400 ml, 4,2 mol) was heated to reflux for 2 Iiouis. The reaction 
was cooled to room temperature and the solvent was removed in vacuo. The residue was 

10 dissolved in glacial acetic acid (500 nil) and NaNa (49.77 & 0.77 mol) was added. The 
mixture was stirred overnight at room temperature followed by concentration of the acetic 
acid in vacuo. The residue was dissolved in 10% NaOH (500 ml) solution and heated to 
reflux for 3 .5 hours. The reaction.was cooled to room temperature and tiien poured over a 
mixture of ice water (2 L) and HQ (150 ml). A white soUd precipitated and was collected 

is by vacuum filtration. The solid was dried in vacuo to yield 130.5 g of 2-<5-methyHff- 
tetrazoH-yl)benzoic acid. 

NMR (300 MHz, DMSO-dg) 8 8.12 (d, J = 7.2 Hz, IH), 7.91-7.78 (m, 2H), 7.72 (d, J - 
7.4 Hz, IH), 2.37 (s, 3H); 
MS (O) m/e 205 (MH^, 162 (M-N3). 

20 PartB 

Under a nitrogen atmosphere, 2-(5-mefliyMif-tetrazol-l-yl)benzoic acid (89.7 g, 
0.44 mol) was dissolved in acetone (1 L) and cesium carbonate (214.7 g, 0.66 mol) was 
added with vigorous stirring. Ethyl iodide (70.3 ml, 0.88 mol) was added dropwise and tiie 
reaction was heated to reflux for 4 hours. The reaction was cooled to room temperature 
25 and filtered. The acetone was removed in vacuo to yield a yellow solid which was 

dissolved in dichloromefhane (800 ml) and washed with saturated sodium bicarbonate 
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(200 ml). The organic fraction was dried (N92SO4), filtered, and concentcated to yield 
92.7 g of ethyl 2-(5-methyl-lif-tetrazol-l-yl)bai2oatB as a light yellow solid 

NMR (300 MHz, DMSO-de) 5 8.14 (d, J = 7.8 Hz, IH), 7.89 (m, 2H), 7,79 (d, J« 7.9 
Hz, IH), 4.08 (q, J = 7.4 Hz, 2H), 2.40 (s, 3H), 1.04 (t, J = 6.9 Hz, 3H); 
5 MS(CI)ni/e233(MH^,159. 
Parte 

Under a nitrogen atmosphere, ethyl 2-(5-methyl-li?-tBtrazol-l-yl)benzoate (92.7 ^ 
0.34 mol) was dissolved in N:J<7-dimefhy]fomiannde (600ml) and the solution W4S chiUed 
in an ice water bafh. Potassium efhoride (67.2 g, 0.80 mol) was added slowly to the 

10 solution, Ajfter a few minutes, the ice water bath was removed and the reaction was sfaed 
at room temperature for 3 hours. The reaction was treated with 100 ml of water and 
approximately 300-400 ml of solvent was removed in vacuo. The remainder of the 
reaction was poured over a solution of glacial acetic acid (125 ml) in ice waterX2 L). A 
precipitate formed and the mixture was diluted with additional water (3 L). The soHd was 

15 collected by vacuum jBltration to yield 63.25 g of tetrazolo[l,5-a]qainolin-5-ol as a yellow 
solid. 

^H-NMR (300 MHz, DMSO-de) 5 8.54 (d, J= 8.4 Hz, IH). 8.27 (d, J = 8.1 Hz, IH), 7.99 
(t, J «= 7.4 Hz, IH), 7.80 (t, J = 7.2 Hz, IH), 7.04 (s, IH); 
MS (O) m/e 187 (MH*), 159: 
20 Part D 

Tetrazolo[l,5-a]quinolin-5-ol (63.25 g, 0.34 mol) was added to glacial acetic acid 
(630 ml) to form a thick off white suspension. The mixture was vigorously stirred while 
nitric acid (23.6 ml, 0.37 mol, 70% solution) was slowly added. The reaction was then 
heated firom 25 to 80 "C over a period of 15 minutes. A yellow precipitate formed and the 
25 reaction was maintained at 80 °C for 5 minutes. The noribrture was slowly cooled to 0 **C- 
The solid was collected by filtration and then dried in vacuo to yield 60.0 g of 4-nitro- 
tetrazolo[l,5-a]quinolin-5-ol as a yellow soHd. 

*H-NMR (300 MHz, DMSO-dtf) 6 8.35 (d, J = 3.9 Hz, IH); 8.32 (d, J = 3.2 Hz, IH), 7.90 
(t, J = 7.3 Hz, IH), 7-68 (t, J = 8.2 Hz, IH); 
30 MS (CI) m/e 232 (MH*), 204. 
PartE 

Under a nitrogen atmosphere, POCI3 (16.42 ml, 0.17 mol) was slowly added to a 
chilled (0 °C) flask containing N,N-dimethylformamide (100 ml). The resulting solution 
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was slowly warmed to room teoapecatuie and ttien added dropwise to a suspension of 4- 
mtro-tet^azolo[l,5-^z3quinolin-5-ol in N^-dime%lformamide (300 ml). The leacticm was 
heated to 100 ^^C for 30 minutes. The oiange/ted solution was quenched by pouring over 1 
liter of ice water. A yellow precipitate formed and was collected by filtration, redissolved 
5 in chloroform (approx. 750 ml), dried (NazSO^), filtered, and concentrated in vacuo to 
yield 33.74 g of 5-cMoro-4-nitrotetni2olo[l,5-fl]qwnoline as a yellow solid. 
'H NMR (300 MHz, DMSO-dc) 8 8.78 (d, J = 8:2 Hz, IH); 8.57 (d, J ^ 8.3 Hz, IH), 8.29- 
8.22 (m, IH), 8.09-8.03 (m, IH); 
MS (CI) m/e 250 (ME*). 
10 PartF 

5-ahJoro-4-nitrotetrazolo[l,5-a]quinoline (28.86 g, 0.11 mol), dichlorometbane 
(600 ml)} and triethylamine (21.14 inl, 0.11 mol) were combined and the resulting 
solution was chilled to 0 **C. 2-(3-Pyridin-3-ylpropoxy)efliylamine (22.9 g, 0.13 mol) was 
added dropwise. The reaction was allowed to slowly waim to room tempemtore, then 

15 stirred at room temperatmre for 1 hour and finally at reflux for 2 hours. The reaction was 
cooled to room temperature and then quenched with water (200 ml). The phases were 
separated and the aqueous layer was e^ctracted with dicUoromethane (3 x 50ml). The 
combined organic fiactions were washed with brine (100 nil), dried (Na2S04), filtered and 
concentrated to yield a yellow solid. The solid was shuxied in ethanol (150 ml) and 

20 filtered to provide 34.3 g of 4-nitro-N-[2-(3-pyridin-3-ylpn)poxy)ethyl]tetra2!oIo[l ,5- 
a]qumolin-5-amine. 

'H MMR (300 MHz, DMSO-dfi) 8 10.27 (bs, IH), 8.69 (d, J = 8.3 Hz, IH), 8.54 (d, J = 
8.3 Hz, IH), 8.37 (bs, 2H), 8.08 (t, J = 7.7 Hz, IH), 7.81 (1^ J = 7.2 Hz, IH), 7.57 (d, J = 
7.3 Hz, IH), 7.27 (dd, J = 7.9, 5.0 Hz, IH), 3.92 (m, 2H), 3.71 (t, J « 5.4 Hz, 2H), 3.47 (t, 
25 J = 6.0 Hz, 2H), 2.62 (I, J = 7.4 Hz, 2H), 1.82 (m, 2H); 
MS (CI) m/e 394 (MH*), 366. 
Parte 

4-Nitro-N-[2-(3-pyridin-3-yIpropoxy)ethyl]tetrazolo[l ,5-«]quinolin-5-amine (34.3 
g, 872 mmol) was added to a 3 liter stainless steel pressure flask containing ethanol (1 .25 
30 L, absolute). Platinum on carbon*(3.00 g, 5% w/w) was added and the flask was placed on 
a Pair hydrogenation apparatus. The reaction was shaken under 45 psi (3.1 5 Kg/cm^) of 
hydrogen for 24 hours. The catalyst was removed by filtration through Celite™ and the 
Celite pad was washed with several portions of ethanol. The filtrate was concentrated in 

86 



wo 02/46193 PCTAJSOl/46704 

vacuo to provide 30.8 g of N^-[2-(3-p]^dm-3-ylpropoxy)efliyl]tetia^ 

4,5-diamme as an orange/red oil. MS (O) in/e 364 (M^ 

PartH 

Triethyl orthoformate (21 .1ml, 127iinnol) was added to a solution of N -[2-(3- 
5 pyridin-3-ylpropoxy)efhyl]tetrazolo[l,5-a]quanolin^ (30.8 g, 84.7 mmol) ia 

i;2-dichloroefhane (750 ml) and the reaction was heated to reflux for 3 hours. The reaction 
was cooled to room temperature and diluted with saturated sodium bicarbonate (200 jnl). 
The phases were separated and the aqneous layer was extracted with dichloromethane (3 
x75nil). The combined organic fractions were washed with brine (200 ml), dried 
10 (Na2S04) and concentrated to provide an orange solid. The sohd was triturated with 

diethyl ether and then filtered to yield 28.7 g of 6-[2-(3-pyridin-3-ylpropoxy)efhyl]-6ff- 
imidazo[4,5-c]tetrazolo[l,5-a]quinoline as a tan/orange solid. 

^H-NMR (300 MHz, CDCI3) 5 8.71 (dd, J= 8.1, 1.3 Hz, IH), 8.38 (dd, J = 4.8, LSHz, 
•IH), 8.30 (d, J = 2.1 Hz, IH), 8.20 (d, J = 7.7 Hz, IH), 8.07 (s, IH), 7.73 (m, 2H), 7.32 (dt, 
15 J = 7.8, 1.9 Hz, IH), 7.13 (dd, J = 7.7, 4.8 Hz, IH), 4.81 (t, J = 5.1 Hz, 2H), 3.96 (t, J - 5.1 
Hz, 2H), 3 .42 (t, J = 6.2 Hz, 2H), 2.52 (t, J = 7.5 Hz, 2H3, L82-1 .74 (m, 2E0; 
MS(CI)m/e374(MH*). 
Parti 

Triphenylphosphine (27.0g, 1 ISmmol) was added to a solution of 6-[2-(3-pyridin- 
• 20 3-ylpropoxy)ethyl]-6if-imidazo[4,5-c]tetrazolo[l,5-a]quinolm^ (28.7 g, 76.9 mmol) in 
1 ,2-dichlorobenzene (1 L). The reaction was heated at reflux temperature overnight. The 
dark red solution was cooled to room temperature and treated with IN HCl (225 ml). A 
tan precipitate formed. The resulting mixture was concentrated in vacuo to yield a dark 
led/brown solid. This material was treated with 500 ml water and vigorously stirred. 

25 Excess triphenylphosphine and triphenylphosphine oxide formed as precipitates and were 
removed by vacuum filtration. The solid was washed with several portions of water 
followed by a final wash wifli dilute HCl (1 :5, IN HQrwater). The red/brown filtrate was 
collected, washed with efher (3 x 150ml), and treated with 10% NaOH solution until the 
pH reached 12. The crude product formed as a tan precipitate and was collected by 

30 filtration. Purification of the crude material was accomplished by treatment (23Q with 
activated charcoal (Darco-G60) in refluxing methanol. The charcoal was removed by 
filtration. The desired product formed as a precipitate during concentration of the filtrate. 
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The solid was collected by vacuum filttation washed wi& diethyl ellier, and dded under 
vacuum toprovide 17 g of l-[2-(3-pyridin-3-ylpxopaxy)e%l]-lir-iinidazo[4^-^^ 



^HNMR (300 MHz, DMSO-d<j) 6 8,33 (d, J«4.8 Hz, IH), 8^4 (s, IH), 8.18 (s, IB), 8.15 
5 (d, J « 7,7Hz, IH), 7.63 (d, J 8.4 Hz, IH), 7.45 (t, J «^ 6.8 Hz, IB), 733-7.21 (m, 2H), 
7.16 (dd, J « 7,7, 4,8 Hz, IBO, 6.62 (s, 2H), 4.80 (t,.J « 4,8 Hz, 2H), 3.82 ft J ^ 4.9 Hz, 
2H), 3.30 (t, J « 6.3 H?, 2H), 239 (t, J - 7.3 H^, 2H), 1.64 (m, 2H); 
MS(Cl)m/e348CMBr*); 

An^ calcd for C2oH2iN50*0,08 HiO: C, 68.89; H, 6.11; N, 20.09. Found: C, 68.49; Hi 
10 .5.95; N, 20.08. 

Example 34 

2-Mefhyl-l-[2-(3-pyHdin-3-ylpropoxy)efhyl}-^^ 



Under an atmosphere of nitrogen, N^-[2-(3-pyridin-3- 
. ylpropoxy)ethyl]te1xa2olo[l,5-fl]quinoline-4,5-diamiae (0.70 g, L92 mmol) was dissolved 
20 in 1,2-dichloroethane (15 ml). Triefhyl orthoacetate (0.53 ml, 2.88 mmol) was added via 
syringe and the reaction was heated to reflux for 3 hours. Analysis by thin layer 
chromatography (95/5 chlorofonn/methanol) showed complete consumption^jf the 
diamine. The reaction was quenched by the addition ofwater (15 ml). The phases were 
separated and the aqueous fraction was extracted with dichloromefhane (3x10 ml). The 
25 combined organic ftactions were washed with brine (15 ml), dried (Na2S04), filtered and 
concentrated in vacuo to yield 0.73 g of 5-methyl-6-[2-(3-pyridin-3-ylpropoxy)Bthyl]-6fl'- 



4-amixie as a tan soKd, ni.p. 125.0-128,0 ^C. 




Part A 



88 



wo 02/46193 




•CTAJSOl/46704 



iimdazo[4,5-c]tetcazolo[l,5-a]qumolme as a led ofl. This material was used wifhout 
iurthei purification. 
MS(CI)m/e388CM + H). 
PartB 

5 Under an atmosphere of nitrogen, 5-methyl-6-[2-(3-pyridin-3-ylpropoxy)e1hyl]- 

6H-imidazo[4,5'^c]teti:azolo[l,5-fl]quinoline(0.^ g, 1.89 mmol) and triphenylphospliine 
(0.64 g, 2,84 mmol) were dissolved in 1,2-dichlorobenzene (15 ml). The reaction was 
heated at reflux for 1 8 hours. After cooling to ambient temperature, the solvent was 
removed m vacuo. The resulting residue was treated with IN HCl/water (30 ml) and 

10 vigorous stirring produced an off white suspension. The solid was removed by filtration 
leaving a yellow filtrate. The filtrate was treated with 10 %^odium hydroxide/water until 
pH 11 was reached. The filtrate was detracted with dichloromethane (3 x 25 ml). The 
combined organic fiactions were washed with brine (25 ml), dried (Na2S04), filtered and 
concentrated in vacuo to yield an orange oil. The oil was dissolved in a minimum amount 

15 of dichloromethane and diluted with ether to produce a precipitate. The solid was 
reciystallized fixmi n-propyl acetate to yield 0.16 g of 2-meaiyH-[2-(3-pyridin-3- 
ylpropoxy)ethyl3-lfr-imidazo[4,5-c]quinoline-4-amine as a tan soUd, m.p. 145.0-146.0. 
*H NMR (300 MHz, CDCI3) 5 8.40 (d, J = 4.9 Hz, IH), 834 (d, J = 2.0 Hz, IH), 7.93 (d, I 
= 7.4 Hz, IH), 7,84 (d, J = 8.4 Hz, IH), 7.52 (t, J « 7.2 Hz, IH), 7.31 (t, J « 6.6 Hz, IH), 

20 7.22 (d, J = 7.8 Hz, IH), 7.09 (dd, J = 4.8, 7.8 Hz, IH), 5.46 (bs, 2H), 4.67 (t, J - 5.3 Hz, 
2H), 3.90 (t, J = 5.3 Hz, 2H), 3.34 (t, J = 6.2 Hz, 2H), 2.70 (s, 3H), 2.52 (t, J = 8.0 Hz, 
2H),l,76(m,2H); 
MS(Cr)m/e362(M + H); 

Anal calcd for C21H23N5O: C, 69-78; H, 6.41; N, 19.38. Found: C, 69.40; H, 6.38; N, 
25 19.00. 
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Example 35 
2-Bu1yl-l-[2-(3-pyridin-3-ylpr<5)oxy)eth^ 

NH2 




Part A 

Under an atmosphere of nitrogen, N^-[2-(3-pyridin-3- 
ylpropoxy)ethyl]tetrazolo[l,5-flf]quinolme-4,5"diamine (2.48 g, 6.82 mmol) was dissolved 

10 . in toluene (40 ml). Trimethyl orthovalerate (1.29 ml, 751 nmiol) was added via syringe. 
A catalytic amomit of pyridine hydrochloride was added to the reaction and the flask was c 
fitted with a Dean-Stark trap. The reaction was heated to reflux and the volatiles were 
collected in the trap. After 4 hours, the reaction was cooled to room temperature and . 
quenched by the addition of water (30 ml). The phases were separated and the aqueous 

15 phase was extracted with ethyl acetate (3 x 15 ml). The combined organic fiactions were 
washed with brine (25 ml), dried (Na2S04), filtered and concentrated in vacuo to provide r 
red/brown oil. The material was purified by flash column chromatography (silica gel, 2/1 
to 95/5 ethyl acetate/hexane gradient) to yield 1 .98 g of 2-bu1yl-6-[2-(3-pyridin-3- 
ylpropoxy)ethyl]-6i?-imidazo[4,5-c]tBtrazolo[l,5-a]quinoline as an orange oil. 

20 NMR (300 MHz, DMSO-de) 6 8.53 (d, J = 8.2 Hz, 1 H), 8.41 (d, J = 7.9 Hz, 1 H), 8.37 

(d, J = 5.0 Hz. 1 H), 83 1 (d, J = 1 .9 Hz, 1 H), 7.84 (d, J = 7.2 Hz, 1 H), 7.75 (t, J = 7.5 Hz, 
1 H), 7.48 (d, J = 7.9 Hz, I H), 723 (dd, J = 7.8, 4.9 Hz, 1 H), 3 .63 (t. J » 5 .0 Hz, 2 H), 
3.56 (t, J = ^.9 Hz, 2 H), 3.36(1, J = 6.3 Hz, 2 H), 2.51 (m,2H),2,12 (t, J = 7.7Hz.2H), 
1.73 (pentet, J = 7.4 Hz, 2 H), 1.45 (pentet, J - 7,7 Hz, 2 H), 1.12 (m, 2 H), 0.68 (t, J « 7.4 

25 Hz,3H); 

MS(CI)m/e430(M + H). 
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PartB 

2-ButyW-[2-(3'^pjnidm-3-y]^m3po3iy)ethyl]-$J7-im 
ajqiiinolioB (1.98 g, 4.61 nunol) was treated following^ graieral procedure described in 



Example 35. Reciystalli2aticm from isopropyl alcohol gave 1.09 g of 2-butyl-l-[2-(3- 
5 jfyd3Sa'3-y}p:apoxy)cQiiyl]-W'm as a beige solid. 

'H NMR (300 MHz, DMSO-de) 5 833 (d, J » 43 Hz, 1 73), (s, 1 H), 8.08 (d, J « 8,7 
Hz, 1 H), 7.61 (d, J 8.0 Bz, 1 H), 7.41 (li J« 7.7 Ha; 1 B), 7.30-7.20 (jbj, 2 H), 7.15 
(dd,. J ==7,4, 4.8 Hz, 1 H),6.44(bs,2ir),4.74(t, J«5.4Hz,2H),3.82 (t, J '=53 Hz. 2 H), 
3.27 (t,J = 5.9Hz,2H), 2.97 (t,J=7.4Hz,2H),2.41 (t, J = 7.5 Hz, 2 H), 1.84(pentet, J 
0 = 7.4 Hz, 2 H), 1,64 (pentet, J « 72 Hz, 2 H), 1.46 (m, 2 H), 0.95 (t, J =^ 7.3 Hz, 3 
MS (O) tn/e 404 (M + H); 

Anal calcd for CmHz^NsO: C, 71.44; H. 7.24; N, 17.36. Foond: C. 71.23; H, 6.98; N, 
17.05. 



Under a nitrogen atmosphere, N5-[2-(3-pyridin-3-ylpropoxy)eliiyl]tetiaazolo[l,5- 
25 a]qiiinoline-4,S-dianinB (2.48 g, 6.82 mmol), 1,2-dicUoroetbane ^0 ml), and 

tdetbylasune (1 . 14 ml, 8.2 mmol) were combined and the resulting solutiQa was chilled in 



Example 36 

2-<2-Me1faoxyefhyl)4-[2-<3-pyridin-3-ylptopoxy)efliyq 





Part A 



91 



liVO 02/46193 



PCT/USOl/46704 



an ice water bath. 3-mellioxypropionyl chloride (0.92 g, 7,5 mmol) was added diopwise 
to the solution. The cooling bafli was xemoved and the reaction was stirred for an 
additionallS hours. The solution was quenched by the addition of water (30 ml). The 
phases were separated and the aqueous phase was extracted with dicUoromethane (2 x 15 
5 ml). The combined organic j&actions were washed with brine (20 ml), dried (Na2S04), 
filtered and. concentrated to yield 3.16 g of an orange syrup. LCMS analysis of the crude 
product showed a mixture of mono- and di-acylated |nx>duct The material was used 
without fiirther purification. 
Parts 

1 0 Under a nitrogen atmosphere, the product firom part A (3 . 1 6 g), toluene (40 ml), 

and pyridine hydrochloride (SO mg, 0.4 tmnol) were combined and the resulting noixtore 
was heated at reflux temperature for 4 hours. The volatiles were collected in a Dean-Stark 
trap. The reaction was cooled to ambient tempemture and then diluted with water (30 ml). 
The phases were sq}arated and the aqueous phase was extracted wiih .dichloromiethane (3 

15 X 20 ml). The combined organic ©ctcacts were washed with brine (20 ml), dried (NaiSOi), 
filtered and concentrated to yield an (mnge foam. The material was purified by column 
chromatography (silica gel, 99:1 CHQaMeOH gradient to 9:1) and then reciystallized 
firom 2-propanol to yield 0.35 g of 5-(2-methoxyefliyl)-6-[2-(3-pyridin-3- 
ylpropoxy)ethyl]-6if-iinidazo[4,5K:]tetraa2»lo[l,5-a]q^ as a beige solid. 

20 Parte 

5-(2-methoxyethyl)-6r[2-(3-pyridin-3-ylpropoxy)ethyl]-6Jy^ 
c]tetraazolo[l,5-a]quinoline (0.35 g, 0.80 mmol) was treated with triphenylphosphine 
(0.28 g, 1.20 imnol) using the general procedure described in Part B of example 35. The 
crude product was crystallized fi-om ether to yield 90 mg of 2-(2-methoxyethyl)-l-[2-(3- 

25 pyridin-3-ylpropoxy)ethyl]-ljFf-i3tmdazo[4,5-c]qiunolin-4-ai^ as off-white crystals. 
^HNMR (300 MHz, CDCI3) 5 8.39 (ddi J = 4.8, 1.5 Hz, 1 H), 8.33 (d, J = 1.8 Hz, 1 H), 
7.94 (d, J = 7.4 Hz, 1 H), 7.83 (d, J = 8.3 Hz, 1 H), 7.52-7.47 (m, 1 H), 7.32-7.21 (m, 2 H^, 
7.09 (dd, J - 7.0, 4.8 Hz, 1 H), 5.59 (bs, 2 H), 4.74 (t, J = 5.4 Hz, 2 H), 3,90 (t, J = 6.6 Hz, 
2H),3.87(t,J = 5.4Hz,2H), 3.38 (s, 3 H), 3.33(t, J = 6.1 Hz, 2 H), 3.28 (t, J = 6.6 Hz, 2 

30 H), 2.51 (t, J = 7.4 Hz, 2 H), 1.81-1.71 (m, 2 H); 

"CNMR (75 MHz, CDCI3) 5 152.4, 151.6, 150.2, 147.8, 145.2, 137.1, 136.2, 133" 7, 
127.7, 127.4, 123.6, 122.5, 120.0, 115.9, 71.2, 70.6, 69.6, 59.4, 46.1, 31.1, 29.6, 28.7; 
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MS(CI) M/e 406.2242 oalod far (406.2243 C23B[28N502,M+H). 

Examples? 

5 2"methyl4-[2-(3-'pyridm-3-ylpropoxy)e%l]^^^^^ 




10 

PartA 

A 200 mL round.bottixca flask was char^^ 
tetraliyclroquinoIiae-2,4-diol (10 g, 6.048 moL) and phosphorous oxychloride (100 mL, 
1 .07 mol., 22 equivalents). The reaction mixture was heated to SO^C and maintained, with' 

15 stkring for six hours. The reactian was quenched by slowly adding fhe reaction mixture to 
water (1500 mL). The TBaclion mixture was extracted with dicMoromefhane (4 x 100 
mL). The dichloromethane fitactions were combined, dried over magnesium sul&te and 
concentrated to provide 2,4-dichloro-3-mtro-5,697,8-tetrahydroquinoline as a tan solid 
(10.6 g, 91%). m.p. 63-64»C. TLC (10%MeOH/CH2CL2, RfN).84). 

20 Part B 

A 200 ml round bottom flask was charged with 2,4-dichloro-3-nitro-5,6,7,8- 
tetrahydioquinoliae (10 g, 0.04 mol), triefhylamine (6.1g, 0.06 mol, 1 .5 equivalents) and 
anhydrous NJ>T-dimefliylfonnamide (100 mL). To this solution was added 2-(3*pyiidin-3- 
ylpropaxy)eteiamine (7.3 g, 0.04 mol). The reaction mixture was heated to 55**C and 
25 maintained overnight with sthxing. The reaction was quenched by pouring into water 
(1000 mL). The reaction mixture was then extracted with a 1:1 solution of hexane/efhyl 
acetate (4 x 200 mL). The organics were combined, washed with brine (300 mL) and 
concentrated to provide 2-cUoro-3-nitro-J\r-[2-(3-pyridin-3-ylpropoxy)ethyl]-5,6,7,8- 



93 



wo 02/46193 



PCT/USOl/46704 



tBtrahydroqumolin-4-amme as an orange symp (14.8 g, 94%). TLC (10% 

MeOH/CH2CL2, R^.84). 

Parte 

A 200 mL round bottom flask was charged with 60% sodium hydride (2.5 g, OM 
5 mol, 1 .7 equivalents) and washed with hexane (50 mL). A solution of phenol (5.7 g, 0.06 
mol, 1.6 equivalents) in diglyme (25 mL) was then slowly added to the sodium hydride. 
The reaction was maintained with stirring at room temperature for 1.5 hours. To the 
phenol anion solution was slowly added a solution of 2"cMoro-3-nitro-i\r-[2-(3-pyridia-3- 
ylpropoxy)efbyl]-5,6,7,8-tetcahydroquino]in-4r'atnme (14.8 g, 0.04 mol) in diglyme (25 

10 mL). The stirred reaction mixture was heated to 60*X] and maintained 0^^ The 

reaction was quenched by pouring onto ice (1000 mL). Theproduct oiled out of solution. 
The mixture was extracted with dichloromethane (4 xl 00 mL). The combined extracts 
were concentrated to dryness. The residue was taken up in 1:1 hexane/efbyl acetate (250 
mL) and washed with water (2 x 50 mL). The organic layer was concentrated to dryness. 

15 The residue was found to contain excess phenol. The phenol was removed by taldng;;1he 
residue up in diethyl ether (500 mL) and stirring over 10% sodium hydroxide (250 mL) 
overnight The layers were separated. Hie ether layer was concentrated to provide 3- 
nitro-2-phenoxyT7/-[2-(3-pyridin-3-ylpropoxy)efhyl]-5,6,7,8-te 
as a pale orange syrup (12.0 g, 71%). TLC=(10% MeOH/CH2C12, RP=0.58). 

20 PartD 

A 500 mL Parr bottle was charged with a solution of 3-nitro-2-phcnoxy-^-[2-(3- 
pyridin-3-ylpropoxy)e%l]-5,6J,8-tetrahydroquinolin-4-an3ine in toluene (150 mL) and 
5% Pt/C catalyst (1 . 1 g), placed on Parr apparatus and charged with hydrogen (--54 psi, 3.8 
Kg/cm^). The reaction was allowed to shake for 4 hours, at which time the reaction was 

25 monitored by HPLC. The reaction was not complete. An additional 1.0 g 5% Pt/C 
catalj^t was added to Ifae Parr bottle, it was recharged with hydrogen and shaken 
overnight The reaction was then complete. The mixture was filtered through Celite and 
washed with toluene (500 mL). The filtrate was concentrated to provide 2-phenoxy-iV*-[2- 
(3-pyridin-3-ylpropoxy)ethyl]-5,6,7,8-tetrahydroquinoline-3,4-diamine as a yellow syrup 

30 (8.2 g, 74%). TLC (10% MeOH/CH2C12, Rf=0.48). Mass-spec M+l=^19.2 
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PartE 

A 200 ml iDund bottom flask was charged with 2^phenoxyrA^-[2-(3-pyridm-3- 
ylpi?opoxy)ethyl]-5,6,7,8-tetrahydroquiM (4.1 g, 0.0098 moL) and 

pyridine (40 mL) at room temperatare. To this solution was slowly added acetyl cUoiide 
5 (0.8 g, 0.011 moU 1*1 eiquivalents). The reaction was maintained with stiiring atroom 
ten^erature. After two hoius the reaction was monitored and found to only contain the 
amide intermediate. The reaction mixture was Ifaen heated to reflux and maintaiTied 
overnight. The reaction inixture was concentrated to provide a dark amber The 
syrup w^ taken up in ethyl acetate (300 mL) and washed with water (2 x 100 mL). The 
10 ethyl acetate layer was concentmted to provide 2-methyl-4-phenoxy-l-[2-(3-pyridin-3- 
ylpropoxy)eftyl]-6,7,8,9-tetrahydro-l£r-inudazo[4,5-c]qum^^ as an orange syrup (3.8 
g,88%). TLC(10%MeOH/CH2C12,RH).34). Mass-spec M+l=443.2 
PartF 

A 200 nal round bottom flask was charged with 2-mefhyl'4-phenoxy-l-[2-(3-= 

1 5 pyridin-3-ylpropQ3gr)ethyl]-6,7,8,9-tetrahydro-lir-in^ (3.7 g, 0*0084 

mol.) and ammonium acetate (37 g, 0.48 mol, 57 equivalents) and then heated to ISO'^C. 
Within 20 minutes the reaction mixtoze was homogeneous. The reaction mixture -^s^ 
maintamed with stirring at 150^C overnight. The reaction was monitored after 24 hours 
and found to be incomplete. The reaction mixture was maintained over the weekend. The 

20 reaction mixture was cooled and then taken up in IN HQ (250 mL) and washed with 
diethyl ether (200 mL). The aqueous layer was then adjusted to pHl 1 with sodium 
hydroxide and extracted with dichloromeffaane (3 x 100 mL). The combined org^nics 
were concentrated to provide an orange syn^. The symp was pnrified by column 
chromatography (10% Me6H/CH2C12). The appropriate firactions were combroed and 

25 concentrated to provide a pale orange syrup. The symp was found to be a mixture of flie 
desired product and N-acetylated product The mixture was treated with refluxing IN HCl 
for 1 hour. The mixture was cooled, adjusted to pH 1 1 and then extracted with 
dichloromethane. The organics were concentrated to dryness. The residue was purified by 
column chromatography to provide 2-methyH-[2-(3-pyridin-3-ylpropo>^)ethyI]-6,7,8,9- 

30 tBtrahydro-l-Sr-imidazo[4,5-c]quino]in-4-amineasapalegoldsolid(0.07g,2 TLC 
(10%MeOH/CH2Ca2Rf=0.05). m.p. 140-141^0. 
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CnOKn^ INDUCTION IN HUN^ 
An in vitro human blood cell sy[stsm is used to assess cytokine induction. Activity 
is based on the measurement of interferon and tumor necrosis &ctor (a) QFt^ and TNF, 
5 respectively) secreted into culture media as described by Testeiman et. al. In *^Cyto]idne 
Induction by the Stmnunomodulators hniquimod and S-27609", Journal of Leukocyte 
Biology, 58, 365-372 (September, 1995). 
Blood Cell Preparation for Culture 

Whole blood from healthy human donors is collected by venipuncture iato EDTA 
10 vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole 
blood by density gradient centrifugation using Histopaque®-1077. The PBMCs are 
washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x lO^ 
cells/mL in RPMI coznplete. The PBMC suspension is added to 48 well flat bottom stenle 
tissue culture plates (Costar, Cambridge, MA or Becton Dicldnson Labware, Lincoln Park; 
i 5 NJ) containing m equal volume of RPMI complete media containing test compound.. 
Compound Prq)aratio^ 

The compounds axe solubilized in dimethyl sulfoxide (DMSO). TheDMSO 
concentration should not exceed a final concentration of 1% for addition to the cultaie 
wells 
20 Incubation 

The solution of test compoimd is added at 60 to the first well containing RPMI 
complete and serial 3 fold dilutions are made in tiie weUs. The PBMC suspension is then 
added to the wells in an equal volume, bringing the test compound concentrations to the 
desired range (0. 12 to 30 (iM). The final concentmtion of PBMC suspension is 1 .5-2 X 
25 1 0^ cellsAnL. The plates are covered with sterile plastic lids, mixed gentiy and then 
incubated for 18 to 24 hours at 37^C in a 5% carbon dioxide atmosphere. 



Following incubation the plates are centrifuged for 5-10 minutes at 1000 ipm 
(-^200 x g) at 4*^C. The cell-fi:ee culture supernatant is removed with a sterile 
30 polypropylene pipet and transferred to sterile polypropylene tubes. Samples are 

maintained at -30 to -70°C until analysis. The samples are analyzed for interferon (a) and 
for tumor necrosis factor (a) by ELISA. 



96 



wo 02/46193 



PCTArSOl/46704 



laterferon (a) and Tumor Necrosis Factor fa) Analysis by ELIgA 

Interferon (a) concentration is detsermined by HLISA using a Human Multi-Species 
kit jBcom PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in 

5 Tumor necrosis factor (a) (THF)concentralion is determined using EIISA kits 

available from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or 
Fhamungen, Sail Diego, CA. Results are expressed in pg/mL. 

The table below lists tibie lowest concentration found to induce interferon and the 
10 lowest concentration found to induce tumor necrosis fector for each compound. A 
indicates that no induction was seen at any of the tested concentrations; generally the 
highest tested concentration was 10 or 30 (iM* 



C^okine Liduction in Human Cells 


Example 
Niiniber 


Lovvest Effective Concentiation (|iM) 


Interferon- 


Tumor Necrosis Factcn: 


1 


0.12 


3.33 


2 


0.37 


10 


3 


0.04 


* 


4 


3.33 


* 


5 


0.04 


0.37 


6 


0.12 


1.11 


7 


0.37 


* 


8 


0.04 


0.12 


9 


0.12 


3.33 


10 


1.11 


l.Il 


11 


1.11 


0.04 


12 


I.ll 


* 


13 


0.37 


1.11 


■ 14 


0.12 


0.37 


15 


1.11 


3.33 
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C^Idne bidoction in Hunum Cells 


Example 
Nomber 


Lowest Effective Concentration (fiM) 


Interferon 


Tamor Necrosis Factor 


16 


3.33 


10 


17 


0.37 


0.37 


18 


0.37 


10 


19 


0.12 


333 


20 


0.12 


3.33 


21 


1.11 


10 


22 


1.11 


10 


23 


l.U 


* 


24 


* 


* 


25 


10 


* 


26 


I.ll 


* 


27 


1.11 


* 


29 


1.11 


* 


30 


0.37 


3.33 


31 


3.33 


3.33 


32 


, 0.01 


1.11 


33 


0.04 


0.12 


34 


0.01 ' 


0.04 


35' 


0.01 


0.12 
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WHATKCLAIIVDEDIS: 

h A compound of the fonnulaO): 




10 

wherein: Xis--CHR3-,-Cm3-alkyH or-<:m3-a^ 
Ri is selected from the group consisting o£ 
-heteroaryl; 
-heterocyclyl; 
15 -R4- heteroaryl; and 

-R4-heterocyclyl; 
R2 is selected j&om the group consisting o£ 
-hydrogen; 
-alkyl; 

20 -alkenyl; 

-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
25 -alkyl-Y- alkenyl; 

-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 
-OH; 

30 -haloged; 
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-CO-NCR3)2; 
-CO-Ci-io alkyU 
-^CCK)-Ci4oaUcyI; 
5 ^ -Na; 

-aryl; 

-heteroaiyl; 
-heterocyclyl; 
-CO'aiyl; and 
10 -CO-heftoroaiyl; 

R4 is aJkyl or alkenyl, which znay be inteiTiq>ted by one or moEre • 
groups; 

each B3 is independenfly H or Cuio alkyl; 
15 < eachY is independently ~0- or -S(0)o,2S 

n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl» Cj.io alkoxy, hydroxy, halogen and tiifluorometbyl; 
or a pharmaceutically acceptable salt thereof. 



20 



2. A compoimd or salt of claim 1 wherein Ri is -(CH2)o-3~heteroaiyl. 



3. A compound or salt of claim 2 wherein ttie hetetoaryl is selected fixmi the group 
consisting of 2-pytidyl, 3-pyridyl, 4-pyridyl, 2-thiazoIyl» 2-pyiimidinyl, 4*^pyrinud]nyl, 4- 
25 triazolyl, 2-benzo&ranyl9 2-indotyl, 3-caibazoIyl, 2-fiiranyl, 4-isoquinolinyl, 4-isoxazolyl, 
and 4-pyrazolyl 



4. A compound or salt of claim 1 wherran X is -CH(aIkyl)(a]]cyl)- wherein the alkyl 
groups can be the same or different 

30 

5. A compound or salt of claim 1 wherein X is -CHa-CHr- 
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10 



6. A compound ox salt of claim 1 wheiein X is -CH(C2H5)(CEb>-* 

7, A compomid or salt of claim 1 wherein K2 is H. 

5 8. Acompotmdorsaltofolaiml wliei:etaR2isa]l7l. 

9. A cQmpound or salt of claim 1 whereia is -alkyl-O-alkyL 

10. Acoii5)oimdoftfaefonnulaCE0 




wherein: X is -CHR3-, -CHRj-alkyl-, orHCHR^-alkenyl-; 
1 5 Rio is selected fiom the group consisting of heteroaiyl and heterocyclyl; 

R2 is selected fiom flie groiq) consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 

20 -aiyl; 

-heteroaiyl; 

-heterocyclyl; 

-alkyl-Y-alkyl; 

-alkyl-Y-alkenyl; 
25 -alkyl-Y-aiyl; and 

-aScyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
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-OH; 
-halogen; 
-N(R3)2; 
-CO-N(R3)2; 
-CO-Ci-ioalkyl; 
^0-dCi.ioalkyl; 

-N3;. 
-aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-CO-aryl;and 
-CO-heteroaryl; 

nis0to4; 

each R3 is mdependently H or Cuw alkyl; 
each Y is independently -O- or -S(0)o:2S and 

each Rpresent is independently selected ficom the groiip consisting. of Cmo 
alkyl, Cmo aBcoxy, hydroxy, halogen and trifluoiometirsfl; 
or a phaimaceutically acceptable salt thereof. 

20 11, A compound or salt of claim 10 wherein Rio is selected from 'flie group consisting 
of heteroaiyl and substituted heteroaryl. 

12. A compound of claim 1 1 wherein the heteroaiyl is selected ficom the group 
consisting of 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thiazolyl, 4.pyiazolyl, 3-furanyl, 2-fhienyl, 

25 and2-pyr]niidinyl. 

13. A compound or salt of claim 10 wherein X is -aB[(alkyl)(aIkyl>-, wherdn the 
alkyl groups can be ih& same or difiTerent 

30 14. A compound or salt of claim 10 wherein X is -CH2-CH2- 

15. A compound or salt of claim 10 wherein X is -CH(C2H5)(CH2)-. 



10 
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A compound or salt of claim 10 wherein R2 is aDsyl, or allcylO-aftyl. 

A compound selected fbom the group consisting o£ 

l-(2-{[3-(isoquinolinH*-yl>2-propyityl]63Q^}e%^^ 
amine; 

l<2-{[3<l,3-thiazoW-yl>2-prop3aiyl]oxy}e%l> 
amine; 

l-{2-[3-(lir-4-pyra2olyl)propoxy]efeyl}-l^r-h^ 

I-[2-(3-pyTimidin-2-ylpropoxy)e%l]-lF-imidazo[4,5^^ 

l-[2-(3-pyiidjn-4-ylpiopor50eti3yl]-liEr-i^ 

l-[2-(3-pyridin-2-ylpropoxy)ethyl]-lff-imidazo[^^ 

l-{2-[3-(13-tMazoI-2-yl)piopoxy]ethyl}-lff-inuda20^^^ 

l-[2-(3-pyridin-3-ylpropoxy)efhyl]-lif-imidazo[^^^ 

l-[2-(3-pyrimidin-5-ylpropo?qr)efhyl]-Ii^-imid^ 

l-{2-[(l-ben2yl-lir-l^,3-triazoM-yl)methoxy]elh^^ 

c}quinoline-4-amine; 

l-{24(l-ben2yl-lir-lA3-tria2ol-5-yl)mefho3o^]ethyl}-^^^ 
c]quinoline-4-amine; 

l-[2<{l.[(phenylsulfenyl)methyl^Ifr-l,2,3-triazol^^^ 

imidazo[4,5-c]quinoliiie-4-aiimie; 

142-<{l-[^henylsulfanyl)mefhyl^Iff-l,2,3-triaz^^ 

imidazo[4,5-c]quinoline-4-a]nine; 

1 -[2-(benzo|>]fuian-2-ylme1hoy50ettiyl]-l£r-im 

l-[2-(pyridin-3-ylmetho>q^)ethyl]-I^^imida2»[^^ 

1 -[2-(pyridin-2-y]methoxy)efhyl]-l/f-imidazo[4,^^ 

1 -[2-(pyridin-4-ylme1hoxy)efhyl]-lff-imidazo[4,5-^^ 

l-{2-[(3,5-<iimethyKsoxazol-4-yI)metho;^]ethyl}-l^^ 

amine; 

l-(2-{[3-(pyriimdin-2-yl>2-propyQyl]oxy}efhyl)-l^^ 
amine; 
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1 -C2-{[3-(pyrid-4-yO-2-propynyl]oxy}efhyl) 
l-(2-{[3-(fur-3-yl)-2-pTopynyl]0Exy}ethyI)-l^^ 
4-{3-[2<4-aiiiinO"lH-iimdazo[4,5-c]q^ 
thiophen--2-ylcatboxaldebyde; 
5 i-(2-{[3-(pyrid-2-yl>2-pic5jynyl]o^^ 

^ l-{2-ine&yl-l-[(pyrid-2-yloxy)meihyl]propyl}-l^^ 
aminej , 
l-{ l-[(pyrid-2-yloxy)me%l]propyl}-iir-iari 
l-[2<9F-carbazol-r3-yloxy)propyl]-lH-imdaM 
10 l-{2-[(3-lMen-2-ylpr0p-2-ynyl)oxy]ethyl}-lF^ 
1 -{2-[(l -mefhyl-lif-indol-2-yl)mefh030^]e1^^^ 
amine; 

1- [2<3-lMen-2-y^K)poxy)efhyl]-lJy-iimd^ 

2- me4yl-l-[2-(3-pyiidin-3-ylpropoxy)etlQ^ 

15 243utyl-l-[2-(3-pyridm-3-ylpropo3Ey)efh5d]-ljff-i^ 
l-[2-<tetiahydrofuran-2-ylme1iioxy)propyQ^ 
1 -{2-[(5-KjMctto-l-ben20tiiien-3-yl)mea 
axoine; 

1- {2-[(3-nitropyridin-2-yl)oxy]pr(q>yl}-liy-i2md^ 
20 1 -<2-me4yl-l- {[(3-nitix)pyridm-2-yl)oxy]methyl}p 

£]quinolm-4-ainine; 

1 -( 1 -{[(5-chloro- l-benzofhien-3-yl)mefhoxy]metIq(^l}-2-me(hyIp^ 
imidazo[4»5-c]qumolm'4-aixmie; 

2- (2-methaxyeftyI)-l-[2-<3-pyridm-3-ylpro 

25 c]qumolia-4-aimne; and 

2-metfayI-l-[2-(3-pyridm-3-yIpropoxy)ethyl]-6J,8,9-te 
c;]quinoIin-4-anune; 

or a pharmaceutically acceptable salt thereof. 

30 
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18. A cmnpound of fhe fonxmla QSS) 




wherein: Xis-<;HR3-,-CHR3-alkyI-,or-CHR3-alkenyls 
Ri is selected fcom fhe group consisting of: 
-heteroaiyl; 
-heterocyclyl; 
10 -Rf- heteroaiyl; and 

-Rr-heterocyclyl; 
R2 is selected fix>m fhe group consisting of: 
-hydrogen; 
-alkyl; 

15 -alkenyl; 

-aiyl; 

-heteroaxyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
20 . -alkyl-Y-alkBDyl; 

-alkyl-Y-aryl; and 

- alkyl or alkeiQ^l substituted by one or more substituents selected 
from fhe group consisting o£ 
-OH; 

25 -halogen; 

-N(R3)2; 
.CO-N(R3)2; 
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10 
15 

19. 

20 20. 
21. 



-CO-CMoalkyl; 
-CO-O-Cmo alkyl; 

-aiyl; 

-Jieteroaiyl; 
-hetecocyclyl; 
-CO-aiyl; and 
-CO-hetexoaiyl; 



R4 is alkyl or aBceiayl, which may be iuteirupted by one or more -O- 
groups; 

each R3 is independently H or Cmo alkyl; 
each y is independenfly -O- or -S(0)o-2S 
n is 0 to 4; and 

each R present is independently selected firom the group consisting of d.io 
alkyl, Ci-10 aIkoxy,Trydroxy, halogen and trifluoromefhy^ 
or a phaimaceutically acceptable salt thereof. 



A compound or salt of claim 18 wherein S2 is H or alkyl. 

A compound or salt of claim 18 wh^ein R2 is -aDcyl-O-alkyl. 

A compound of the formula (TV): 



X is -CHR3-, -CHRa-alkyl-, or -CIIRa-alkenyls 

Rio is selected from the group consisting of heteroaiyl and heterocyclyl; 




NH2 




X-0— (CH2)i.io — C^CRio 



(TV) 
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lb is selected from fhe groitp consistm 
-hydrogen; 
-allqd; 
^alkeiryl; 
5 ^aryl; 

''hetexoatyl; 
-lieterocyclylt 
^aliyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
10 ^alkyl-Y-aryl; and 

- alkyl or alkenyl snbstitnted by one or more substituents selected 
^ jBxmxIliB group consistixig o^^ 
OB; 
-halogen^ 

15 -N(R3)2; 

-CO-N(R3)2; 
-CO-Ci-io alkyl; 
-CO-O-Cwoaliyi; 
-N3; 

20 -aiyl; 

-heteroacyl; 
-heterocyclyl; 
-CO-aiyl;and 
-CO-heteioaiyl; 

25 each R3 is independenfly H or Cmo alkyl; 

each Y is indepeadeady -O- or -S(0)o.2-; 
n is 0 to 4; and 

each R present is mdependently selected from the group consisting of C1.20 
alkyl, Clio alkoxy^ hydroxy, halogen and ttifluoromefhyl; 
30 or a phaxmaceudcally acceptable salt thereof. 
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22, A phaimacealical composition comprising a fherapeatically effective amount of a 
compound or salt of claim 1 and a pbaimaceutically acceptable carrier. 

23 , A pharmaceutical codaposition comprising a therapeutically effective aniouiit of a 
5 compound or salt of claim 10 and a pharmaceutically acceptable carrier. 

24, A pharmaceutical composition conqmsing a fher^eutically effective amount of a 
compound or salt of claim 17 aAd a pbaimaceutically acceptable carrier. 

10 25« A method of raducing cyfpkine biosynthesis in an animal comprising administering 
a therapeutically effective amount of a compound or salt of claim 1 to the animaOi. 

26. . The method ofclaim 25 wherein the cytoldne is IFN-*^ 

15 27. A method of inducing cytokine biosynthesis in an animal cocppdsmg administering 
a therapeutically effective amount of a conqpound or salt of claim 10 to the animal. 

28. The method of claim 27 wherein the cytokine is IFN-a. 

20 29. A method oftreating a viral disease in an animal comprising adroinistering a 
thempeutically effective amount of a compound or salt of claim 1 to the animal. 

30. A method of treating a neoplastic disease in an flnity yfll comprising adrtiinistering a 
therapeutically effective amount of a compound or salt of claim 1 to the animal. 

25 

31. A method oftreating a viral disease in an animal comprising administering a 
therapeutically effective amount of a coropound or salt of claim 10 to the animaL 

32. A method oftreating a neoplastic disease in an animal comprising administering a 
30 ther^utically effective amount of a compound or salt of claim 10 to the animaL 
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33. A method of inducing cytokine biosynthesis in an animal comprising administering 
a themptrtically effective amoimt of a compoimd or salt of claim 17 to the animal. 

34. The method of claim 33 wherein the cytokine is IFN-a. 

5 ' " 

35, A mefbod of treating a viral disease in an animal comprising administering a 
therapeutically effective amonnt of a compomid or salt of claim 17 to the animal. 

) 

36, A method of treating a neoplastic disease in an animal comprising admioistering a 
10 tilerapeutically effective amoimt of a componnd or salt of claim 17 to'lixe animal. 

37* A compomid of the formula (V): 




wherem: X is -CHR3-, -CHRs-aftyl-, or -CHRa-alkeiryls 
Ri is selected from fiie group consisting of : 
-heteroaiyl; 
20 -heterocyclyl; 

-R4- heteroaiyl; 
-R4-4LeterocyclyI; and 
-((3a:2)i.io-CsC-Rio; 
R2 is selected fiom flie group consisting o£ 
25 -IxydiogeD4 

-alkyl; 
-alkenyl; 
-aiyl; 
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-heteroaiyl; 
-heterocyclyl; 
-alkyl-Y-aftyl; 
-aDcyl-Y-alkenyl; 
-alkyl-Y-aiyl; and 

- all^I or alkenyl substituted by one ormoxe substituents selected 
firom the group consisting of; 

OH; 

-halogen; 

-CO-N(R3)2; 
-CO-Ci.ioalkyl; 
-c6-0-Cmo alkyl; 

-aiyl; 
i -heteroaiyl; 
-heterocyclyl; 
-CO-aiyl;and 
-CO-heteroaiyl; 



R4 is aliyl or alkenyl, which may be intOTupted by one or more -O- 
groups; 

each K3 is independently H or Ci.jo alkyl; 
Rio is heteioaiyl or heteiocyclyl; 
each Y is independently -O- or -S(0)o-2-; 
n is 0 to 4; and 

each R present is independently selected fiom the group consisting of Cho 
alkyl, Ci.io alko?^, hydro;^^, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 
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38. Acoiiipomdof1iiefo!nBula(VI): 




5 wherein: X is --CHR3-, -CHRa-alkyl-, or-CHRs-alkenyl-; 

R] is selected from iho group consistiiig of: 

-heteroazyl; ( 

-heterocyclyl; 

-R4^heteroaryl; 
10 -R4r-lielBrpcyc]yl; and 

-(CH2)i.io-C^-RiO; 
R2 is selected from the group condstmg of: 

-hydrogen; 

-aliyl; 

15 -alkenyl; 

-aryl; 

-heteioaxyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
20 -alkyl-Y- alkenyl; 

-alkyl-Y-aiyl; and 

- alkyl or alkenyl substituted by one or more siibstituents selected 
from fhe group consisting of: 
-OH; 

25 -halogen; 

-N(R3)2; 
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-CO-N(R3)2; 
. -CO-Cno alkyl; 

-CO-0-CwoaIkyl; 

-heteroaiyl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaiyl; ^ 
10 RiisalkyloralkenyljWhichmybemterr^^ 
groups; 

each R3 is mdependenfly H or Cmo alkyl; 

Rio is hetearoaiyl or heterotg^lyl; ^ 
each Y is independently -O- or -S(0)o.2S 
15 nis0 to4; and 

each Rpres^t is independenfly selected from the groiQ) consisting of Ci.io 
alkyl, Cmo alkoxy, hydroxy, halogen and tiifluorom 
or a pharmaceutically acceptable salt ifaereqf. 

20 39. A coinpound of flie formula (Vni): 

N— (COOR7)2 




wherein; X is -CHR3-, -CHRs-alky]-, or -CHRs-alkenyl-; 
25 Ri is selected from the group consisting o£ 

-heteroaiyl; 
-heterocyclyl; 
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heteroaiyl; and 
-JR4-hete"ocycl3d; 
R2 is selected &om fhe group corisistmg of: 
-hydrogei^ 
1-aIkyl; 
-alkenyl; 
-aiyl; 

-hetecoaiyl; 
-liBterocyclyl; 
•^Ikyl-y-alkyU 
-alkyl- Y- alfcenyl; 
-alkyl-Y-aryl; and 

^ alkyl or alkenyl snd^stituted by one or more substitaents selected 
from the group consisting of: 

-OH; 

-halogen; 

-N(R3)2; 

-CO.N(R3)2; 

-CO-Cmo alkyl; 

-CO-O-Ci-10 alkyl; 

-N3; 

-aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-CO-aiyl; and 
-CO-heteroaiyl; 

R4 is alkyl or alkenyl, which may be intemq>tedby one or more -O- 
groups; 

each K3 is independenHy H or Cmo alkyl; 
each Y is independently -O- or -S(0)o-2-; 
n is 0 to 4; 
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each Rpiesent is independenfly selected fitxta fhe gcoi^ consistbg of Cmo 

allq^l, Cmo alkoxy, hydroxy, halogen and Jrifluoromethyl; and 

R7 is *ert-butyl orhejiTyl; 

or a pharmaceutically acceptable salt fbereof. 



40. A com^und of fbe fomida (DQ 




10 

whereiii: X is-CHIla-, -CHRa-alkyl-, or --CHRa-alkeiryls 
R] is selected j&om fhe group consisting of: 
-heteroaiyU 
-heterocqrclyl; 
15 -Rr-hetBroar3l;and 

-Rr-heterocycly:t 
R2 is selected from the group consisting of: 
-hydtogei^ 
-alkyl; 

20 -alkenyl; 

-aryl; 

-heteroaiyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
25 -alkyl-Y-alkenyl; 

-all^l-Y-aiyl; and 
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* alkyl or aJOasxxyl sobstituted by oae or more substitaeiKts selected 
jfrom fhe group consisting of: 

-OH; 

-halogen; 

5 -NCRa)?; 

-CO-N(R3)2; 
-CO-Ci,io alkyl; 
-CO-O-Ci-ioalkyt 
; ' . ^ -Na; 

(10 -aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-CO-aiyl; and 
-CO-heteroaiyl; 

15 lUisallcyloralkenyl, wWchnmybeinteiriiptedb^ 

groups; 

each R3 is independently H or Cmo alkyl; 
each Y is independently -O- or -S(0)o-2S 
ni&0to4;and 

20 each R present is indq)endently selected from the group consisting of Cmq 

alkyl» Ci.io alkoxy, hydroxy, halogen and trifluoromettryi; 
or a phannaceutically acceptable salt thereof. 

41. A phactnaceutica] composition comprising a therapeutbany.effective amount of a 
25 compound or salt of claim 1 8 and a pharmaceutioally acceptable carder. 

42. A method of inducing cytokine biosynthesis in an animal coinprising admimstering 
a ther^utically efTective amount of a conq)ound or salt of claim IS to the animaL 

30 43. The method ofclaim 42 wherein the cytokine is IFN-OL 
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44. A method of treatmg a viral disease in an axmal conpising adxninistenxxg a 
fherapeutically ejSective amount of a compound or salt of claim 18 to the aimnal 

45. A method of treating a neoplastic disease in an animal comprising admJiustering a 
5 therapeutically effective amount of a compound or salt of claim 18 to the animal 

46. A phannaceutical composition coniprising a therapeutically effective amount of a 
compound or palt of claim 21 and apliaimac'eutically acceptable carrier. 

10 47. A method ofindncing cytokine biosynthesis in an animal comprismg£^^ 
a therapeutically effective amount of a compourd or salt of claim 21 to the animal. 

48. The method ofclaim 47 wherein iiiecytolribaefe 

* 

15 49. A method of treating a viral disease in an animal contprising administBting a 
thempeutically effective amount of a compound or salt of claim 21 to the animaL 

50. A method of treating a neoplastic disease in an animal comprising administeiing a 
thenq)eutically effective amount of a compound or salt of claim 21 to the animal. 



20 



51. A compoimd of the formula (VII): 




(vn) 

wherein: ZisNB(2QrNQ2; 
25 X is --CHRa-, -OaRa-alkyl-, or -CHRa-alkenyl-; 

R] is selected fiom the groiq> consisting of: 
-heteroaryl; 
-heterocyclyl; 
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-R4- heteroafyl; and 

-R4-liel3erocyclyI; 
B4 is alkyl or alkei^l, which may be intemtpted by one or more 
groups; 

each R3 is independently H pr Cmo alkyl; 
Iiis0to4;and 

each R present is in(Iependently selected i&om the group consisting of Cmo 
allgrl, Ci-io aUcoxy, hydroxy, halogen and trifluoramefhyl; 
or a pharmaceutically acceptable salt thereot* 



wherein: X is -CHR3-, -CHRa-alkyK or -CIIRa-alkBnyls 



-heterocyctyt 
-R4- heteroaiyl; and 
-lU-heterocyclyl; 
K2 is selected fix)m the group consisting o£ 
-hydrogen; 
-alkyl; 
-alkeny]^ 
-aiyt 

-heteroaiyU 

-heterocyclyl; 

-alkyl-Y-alkyI; 



52. A compomid of the formula (XLIV): 




(XLIV) 



Ri is selected £com the group consisting of: 
-hetraoaiyl; 
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-alkyl-Y-allcenyl; 
-aDcyl-Y-aryl; and 

alkyl or alkenyl substitutBd by ozie or mote substitaents selected 
from the group consisting of: 

-halogen; , ' 

-N(R3)2; . 
-CO-NCRs)?; 
-CO-Cwoallcyl; 
-CO-O-Ci-io alkyl; 
-N3; 
-aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-CO-acyl; and 
-CO-heteoaiyl; 

R4 is alkyl or alkenyl, wMch ntiay be interrupted by one or more -O- 
groiqps; 

each R3 is independently H or Cmo alkyl; 
20 each Y is independently -0- or --S(0)o.r ; 

n is 0 to 4; and 

each R present is independendy selected fiom the gronp consisting of Cmo 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifhioramethyl; 
or a pharmaceutical^ acceptable salt Ihereof. 
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